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ȼȼȿȾȿɇɂȿ 
 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ – ɷɬɨ ɭɧɢɤɚɥɶɧɵɟ, ɬɟɯɧɢɱɟɫɤɢ ɫɥɨɠɧɵɟ ɨɛɴɟɤɬɵ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɞɟɥɨɦ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
Ƚɗɋ, ɭɱɢɬɵɜɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ, ɧɚɱɢɧɚɹ ɨɬ ɦɟɫɬɧɵɯ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ 
ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, ɡɚɤɚɧɱɢɜɚɹ ɩɨɢɫɤɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 
ɍɝɥɟɝɨɪɫɤɚɹ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɪɟɤɟ Ɂɟɹ. 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɷɬɨɦ ɪɚɣɨɧɟ ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɪɢɫɤ 
ɧɚɜɨɞɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɬ ɷɧɟɪɝɢɟɣ ɪɹɞ ɤɪɭɩɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, 
ɬɚɤɢɯ ɤɚɤ ɤɨɫɦɨɞɪɨɦ «ȼɨɫɬɨɱɧɵɣ» ɢ ɧɟɫɤɨɥɶɤɨ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 
ɧɟɮɬɟɩɪɨɜɨɞɚ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɦɨɠɟɬ ɛɵɬɶ ɷɤɫɩɨɪɬɢɪɨɜɚɧɚ ɜ Ʉɢɬɚɣ 
ɢ ɘɠɧɭɸ Ʉɨɪɟɸ. 
ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
Ɍɚɤɠɟ ɜ ɪɚɦɤɚɯ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɢɡɭɱɟɧɚ ɬɟɦɚ 
«Ʉɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ (ɬɢɩɵ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɢɚɥɨɜ ɢ ɤɚɛɟɥɟɣ, ɜɵɛɨɪ 
ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ, 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɟɞɟɧɢɸ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɢ 
ɩɨɢɫɤ ɩɨɜɪɟɠɞɟɧɢɣ, ɫɢɫɬɟɦɵ ɡɚɳɢɬ)». 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 
 
1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ɍɝɥɟɝɨɪɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ, ɜ Ɇɚɡɚɧɨɜɫɤɨɦ 
ɪɚɣɨɧɟ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɟɯɨɞɧɨɦɭ ɨɬ ɪɟɡɤɨ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤ ɦɭɫɫɨɧɧɨɦɭ ɤɥɢɦɚɬɭ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ 
ɫɨɫɬɚɜɥɹɟɬ -28 °ɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɧɹ – 20 °ɋ. Ɂɚ ɝɨɞ ɧɚ ɬɟɪɪɢɬɨɪɢɸ 
ɪɚɣɨɧɚ ɜɵɩɚɞɚɟɬ ɞɨ 580 ɦɦ ɨɫɚɞɤɨɜ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ ɧɚ 
ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ. 
 
1.2  Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ɋɟɤɚ Ɂɟɹ ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ. Ⱦɥɢɧɚ ɪɟɤɢ – 
1242 ɤɦ. ȼ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɜɨɞɨɫɛɨɪɧɚɹ ɩɥɨɳɚɞɶ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɚɛɨɯɨɥɦɢɫɬɭɸ ɪɚɜɧɢɧɭ, ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɤɨɬɨɪɨɣ ɞɨɫɬɢɝɚɟɬ ɜɵɫɨɬɵ 
190 ɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫɨɫɬɚɜɥɹɟɬ 233000 ɤɦ², ɲɢɪɢɧɚ ɪɟɤɢ ɞɨ 
4 ɤɦ, ɝɥɭɛɢɧɚ ɞɨ 60 ɦ. 
ɉɢɬɚɧɢɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ, ɞɨɥɹ ɤɨɬɨɪɨɝɨ ɨɬ ɨɛɳɟɝɨ ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 50 – 70 %. ɇɚ ɫɧɟɝɨɜɨɟ ɩɪɢɯɨɞɢɬɫɹ 10 – 20 %, ɧɚ ɩɨɞɡɟɦɧɨɟ 
ɨɫɬɚɟɬɫɹ 10 – 30 %. Ɋɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɧɵɦ ɜɟɫɟɧɧɢɦ 
ɩɨɥɨɜɨɞɶɟɦ, ɤɨɬɨɪɨɟ ɞɥɢɬɫɹ ɜ ɫɪɟɞɧɟɦ 20 – 30 ɞɧɟɣ, ɢ ɜɵɫɨɤɢɦɢ ɥɟɬɧɢɦɢ 
ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ, ɜɵɡɵɜɚɸɳɢɦɢ ɢɧɨɝɞɚ ɫɢɥɶɧɵɟ ɧɚɜɨɞɧɟɧɢɹ.  
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 
Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ  
ȼɟɪɯɧɢɣ ɛɶɟɮ ɇɢɠɧɢɣ ɛɶɟɮ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɥɟɬɧɢɣ ɩɟɪɢɨɞ 
ZȼȻ, ɦ W, ɤɦ2 ZɇȻ, ɦ Q, ɦ3/ɫ ZɇȻ, ɦ Q, ɦ3/ɫ 
185 22,0 157,3 67 157,3 60 
180 15,8 158,5 603 158,5 543 
175 12,6 159,7 1339 159,7 1205 
170 8,2 160,9 2139 160,9 1925 
165 4,3 162,1 2990 162,1 2691 
160 1,3 163,3 3880 163,3 3492 
157 0,0 164,5 4822 164,5 4340 
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Ʉɪɢɜɵɟ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2 
 
 Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
1.2 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɇɢɠɧɟ- 
Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ. 
 
1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ 
ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ.  
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɫɥɚɛɚɹ ɫɤɚɥɶɧɚɹ ɩɨɪɨɞɚ ɞɨɥɟɪɢɬ. ɒɢɪɢɧɚ ɩɨ 
ɫɬɜɨɪɭ 710 ɦ. Ɉɬɦɟɬɤɚ ɞɧɚ – 157 ɦ.  
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2 ȼɨɞɧɨ- ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɝɨɞ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ 
ɩɟɪɢɨɞɚ: ɩɨɥɨɜɨɞɶɟ (ɦɧɨɝɨɜɨɞɧɵɣ) ɢ ɦɟɠɟɧɶ (ɦɚɥɨɜɨɞɧɵɣ). ȼ ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ 
ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ ɫ  
ɚɩɪɟɥɹ ɩɨ ɫɟɧɬɹɛɪɶ, ɚ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ – ɨɫɬɚɜɲɢɟɫɹ.  
Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1.  
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 
, (2.1) 
 
ɝɞɟ  m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  
n = 50  – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 
ɇɨɦɟɪ P, % Ƚɨɞɵ Qcɪ, ɦ3/c Ƚɨɞɵ Qɩ, ɦ3/c Ƚɨɞɵ Qɦ, ɦ3/c 
1 1,96 1976 2812 1976 6584 1960 481 
2 3,92 1960 2307 1960 4862 1977 462 
3 5,88 1987 2180 1987 4704 1996 414 
4 7,84 1984 2069 1984 4550 1972 400 
5 9,80 1962 2033 1962 4530 1950 390 
6 11,76 1952 1951 1952 4420 1998 389 
7 13,73 1977 1945 1995 4230 1987 378 
8 15,69 1995 1911 1956 4168 1965 338 
9 1765 1956 1849 1970 4020 1989 334 
10 19,61 1965 1815 1977 4020 1961 332 
11 21,57 1970 1789 1965 3882 1951 320 
12 23,53 1982 1780 1982 3826 1982 319 
13 25,49 1993 1672 1993 3758 1957 312 
  
1
mP
n
 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
ɇɨɦɟɪ P, % Ƚɨɞɵ Qcɪ, ɦ3/c Ƚɨɞɵ Qɩ, ɦ3/c Ƚɨɞɵ Qɦ, ɦ3/c 
14 27,45 1992 1635 1992 3700 1984 298 
15 29,41 1990 1615 1959 3680 1975 294 
16 31,37 1968 1613 1968 3594 1953 294 
17 33,33 1959 1608 1990 3534 1955 283 
18 35,29 1950 1599 1983 3480 1995 255 
19 37,25 1953 1577 1978 3460 1962 249 
20 39,22 1975 1569 1953 3372 1990 244 
21 41,18 1983 1518 1975 3354 1997 227 
22 43,14 1978 1499 1999 3334 1971 205 
23 45,10 1972 1473 1954 3316 1968 199 
24 47,06 1954 1465 1950 3292 1980 199 
25 49,02 1999 1462 1988 3076 1970 195 
26 50,98 1996 1414 1980 3040 1956 193 
27 52,94 1957 1396 1972 2976 1999 190 
28 54,90 1988 1387 1973 2976 1952 187 
29 56,86 1980 1383 1958 2950 1993 182 
30 58,82 1961 1366 1957 2912 1988 181 
31 60,78 1951 1359 1996 2814 1985 179 
32 62,75 1958 1321 1951 2812 1974 176 
33 64,71 1973 1295 1961 2812 1964 173 
34 66,67 1955 1283 1981 2802 1979 167 
35 68,63 1981 1258 1971 2730 1969 163 
36 70,59 1971 1257 1997 2686 1992 159 
37 72,55 1997 1252 1955 2682 1958 157 
38 74,51 1998 1202 1985 2620 1981 156 
39 76,47 1985 1196 1964 2534 1963 148 
40 78,43 1989 1188 1966 2518 1991 147 
41 80,39 1964 1157 1969 2500 1954 143 
42 82,35 1969 1137 1974 2420 1959 128 
43 84,31 1966 1114 1989 2382 1986 125 
44 86,27 1974 1111 1998 2340 1976 118 
45 88,24 1986 1054 1986 2262 1983 116 
46 90,20 1963 984 1963 2153 1994 113 
47 92,16 1979 864 1967 1916 1966 111 
48 94,12 1967 860 1994 1846 1967 106 
49 96,08 1994 835 1979 1840 1978 98 
50 98,04 1991 790 1991 1690 1973 94 
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Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1999 ɝ, ɚ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ - 1986 ɝ . 
 
Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
P=50% P=90% 
1996 1999 1986 1963 
Ʉɦ Ʉɩ Ʉɦ Ʉɩ Ʉɦ Ʉɩ Ʉɦ Ʉɩ 
1,08 0,47 0,92 1,02 1,00 0,93 1,00 0,76 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɞɟɥɚɟɦ ɤɨɪɪɟɤɬɢɪɨɜɤɭ. ɞɥɹ 
ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3). ȼ ɫɜɹɡɢ ɫ ɦɚɥɵɦɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɩɪɢɜɟɞɟɧɢɹ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɬɤɚɡɚɬɶɫɹ ɨɬ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
2.1. 
 
Ɍɚɛɥɢɰɚ 2.3 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɫɪɟɞɧɟɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɟ ɝɨɞ 
Ƚɨɞ I II III IV V VI VII VIII IX X XI XII Qɫɪ, ɦ3/c 
1999 28 13 11 100 2000 2920 2600 4625 4525 850 250 80 1500 
1999* 31 15 12 112 1980 2891 2574 4579 4480 952 280 90 1500 
1986 16 6 6 52 1520 2210 1722 1900 3953 500 220 75 1015 
 
 Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɫ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢ-
ɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 
 
2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɂɦɟɹ ɪɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ.  ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ 
ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ 
ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ܳ௧˒ ˑˎ = ܳ௧˄ ˞˕ − ܳ௧˗ − ܳ௧ˋ − ܳ௧ˎ ,  (2.2) 
 
ɝɞɟ  ܳ௧˄ ˞˕ – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ; ܳ௧˗ , ܳ௧ˋ , ܳ௧ˎ  – ɩɨɬɟɪɢ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, ɢɫɩɚɪɟɧɢɟ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 
Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 ܰ௧ = ݇ே ∙ ܳ௧ ∙ ܪ௧ ,  (2.3) 
 
ɝɞɟ  kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN=8,5 ; ܳ௧ – ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ, ɦ3/ɫ; ܪ௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ, ɦ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1. 
ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 
ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1.  
 
2.2.2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ - ȼɗɊ) ɹɜɥɹɟɬɫɹ ɩɨ 
ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, 
ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ 
(ɞɚɥɟɟ - ɍɆɈ)), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ ɨɫɧɨɜɟ ȼɗɊ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 
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Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ௧ʒЭʠ = ܳ௧˒ ˑˎ − ܳ௧˅ ˇ˘, (2.4) 
 
ɝɞɟ  ܳ௧˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ; ܳ௧˅ ˇ˘ – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼɟɥɢɱɢɧɨɣ ܳ௧˅ ˇ˘ ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ.  Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ 
ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 ܳ௧ʜʐ = ܳ௧ʒЭʠ + ܳ௧˗ , (2.5) 
 
ɝɞɟ  ܳ௧ʒЭʠ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ. Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 
ɮɨɪɦɭɥɨɣ: 
 ∆ ௧ܸ = ܳ௧˅ ˇ˘ ∙ ݐ, (2.6) 
 
ɝɞɟ  ܳ௧˅ ˇ˘ – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ. 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܪ௧ = 𝑧௧ʑʐ − 𝑧௧ʜʐ − ∆ℎ, (2.7) 
 
ɝɞɟ  𝑧௧ʑʐ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; 𝑧௧ʜʐ – ɨɬɦɟɬɤɚ ɇȻ; Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܰ = ݇ே ∙ ܳ௧ʒЭʠ ∙ ܪ௧ .  (2.8) 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2  
Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɬɪɚɛɨɬɤɢ- ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ: 
 ˆܰ˃˓ = ͵ͷͻ ʛʑ˕;  
 
– ɭɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ: 
 ∇ʢʛʝ = ͳ͹͵,ͷ͸ ˏ;  
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Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 
 Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ- ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
ɉɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɟ (ɢɧɮɨɪɦɚɰɢɹ ɞɥɹ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ.) ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ 
ɬɪɟɭɝɨɥɶɧɢɤɢ ɦɨɳɧɨɫɬɢ. ɇɚ ɂɄɇ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ ɍɝɥɟɝɨɪɫɤɭɸ 
Ƚɗɋ ɢ ɫɭɳɟɫɬɜɭɸɳɢɟ Ɂɟɣɫɤɭɸ ɢ Ȼɭɪɟɣɫɤɭɸ Ƚɗɋ. Ɍɚɤ ɤɚɤ ɜ ɩɢɤɟ ɢ ɩɨɥɭɩɢɤɟ 
ɪɚɛɨɬɚɸɬ ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɬɚɧɰɢɢ, ɬɨ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɪɚɡɦɟɫɬɢɦ ɜ ɛɚɡɟ. 
ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 2% ɢ ɩɨɥɭɱɚɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ Nɭɫɬ=366 Ɇȼɬ.  
 
2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 
 
2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 
Ɂɧɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, 
ɬɚɛɥɢɰɚ Ȼ.3), ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɣ ɈȾɍ ȼɨɫɬɨɤɚ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ»). 
 
2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ 
ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 6 ɥɟɬ. 
Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 ˓ܨ ˈˏ˒˓ʒЭʠ = ଵ∙ே˖˔˕଺ ∙ ˏˈ˔ = ଵ∙ଷ଺଺଺ ∙ ˏˈ˔ = ͸ͳ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ, (2.9) 
 
ɝɞɟ ˖ܰ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ. 
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Ɋɟɦɨɧɬɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 ˓ܨ ˈˏ˔˖˜ʒЭʠ = ଵ∙ே˖˔˕଺ ∙ ˏˈ˔ = ଵ∙ଷଷସ଴଺ ∙ ˏˈ˔ = ͷͷ͸ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ. (2.10) 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 
 Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ  
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ  
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ (ɬɚɛɥɢɰɚ 3.1): 
 ܪȽЭСሺܳȽЭСሻ = ∇ȼȻ − 𝑧ɇȻሺܳɇȻሻ − ∆ℎ, (3.1) 
 
ɝɞɟ ∇ȼȻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ =∇ɇɉɍ = ͳͺͷ ሺɦሻ, ɞɥɹ ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɍɆɈ = ͳ͹ͷ,͹ ሺɦሻ; 𝑧ɇȻሺܳɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ʌɢɧɢɹ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ɫɱɢɬɚɟɬɫɹ ɩɨ ɩɪɟɞɵɞɭɳɟɣ ɮɨɪɦɭɥɟ, ɝɞɟ ∇ȼȻ 
ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɫɪɟɞɧɹɹ ∇ȼȻ ɹɧɜɚɪɹ ɝɪɚɮɢɤɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ܳ௠𝑖௡. ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳȽЭС = ேɭɫɬ௞𝑁∙ுȽЭС, (3.2) 
 
ɝɞɟ  ɭܰɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܪȽЭС – ɧɚɩɨɪ ɧɚ Ƚɗɋ (ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ). ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳȽЭС = ܳȽЭС௠௔௫ ∙ √ுȽЭСுɪ , (3.3) 
 
ɝɞɟ  ܳȽЭС௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ  
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; ܪȽЭС – ɧɚɩɨɪ Ƚɗɋ; 
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ܪɪ – ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ. 
 
 Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ 
 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
  ܪ௠௔௫ = ʹ͹,ʹ ˏ;  
 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
  ܪ˓˃˔˚ = ͳͻ,ͺ ሺˏሻ;  
 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 
  ܪ௠𝑖௡ = ͳͷ,ͳ ሺˏሻ;  
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3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
Ⱦɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɬɭɪɛɢɧ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ 
ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. ɐɟɥɶ ɩɨɞɛɨɪɚ- 
ɧɚɯɨɠɞɟɧɢɟ ɬɚɤɨɝɨ ɜɚɪɢɚɧɬɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ 
ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  
Ȼɵɥɢ ɩɨɞɨɛɪɚɧɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɢɫɯɨɞɧɨɦɭ 
ɞɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ. ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɥɨɫɶ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ 
ɛɵɬɶ ɦɟɧɶɲɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɨɬɧɨɲɟɧɢɟ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ.  
ɉɨɞɯɨɞɹɳɢɟ ɬɭɪɛɢɧɵ: ɉɅ30ɚ-ȼ ɢ ɉɅ30ɛ-ȼ, ɢɯ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1- ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ30ɚ-ȼ ɉɅ30ɛ-ȼ 
ɉɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ɇɩ, ɦ 30 30 
Hmin/Hmax 0,5 0,5 
ɉɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɩɬɢɦɭɦɚ n'1o, ɦɢɧ -1 126 130 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɬɢɦɭɦɚ Q'1o, ɦ3/ɫ 0,89 1,27 
ɄɉȾ ɨɩɬɢɦɭɦɚ ƞɦɨ, ɨ.ɟ. 0,912 0,911 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɦɚɤɫɢɦɚɥɶɧɵɣ Q'1ɪ, ɦ3/ɫ 1,76 1,81 
Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɪɢɜɟɞɟɧɧɨɦ ɪɚɫɯɨɞɟ ɦɚɤɫɢɦɚɥɶɧɨɦ σ 1 1 
Ⱦɢɚɦɟɬɪ D'1m, ɦ 0,46 0,46 
ɇɚɩɨɪ ɇɦ, ɦ 4 8 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ tɦ, °ɋ 5 21 
Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ νɦ, ɦ2/c 1,51 1,03 
 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 ௔ܰ′ = ͻ,ͺͳ ∙ ܳଵ˓′ ∙ ܦଵଶ ∙ ܪଵ˓,ହ ∙ 𝜂˕ ∙ 𝜂ˆ˔˓, (3.4) 
 
ɝɞɟ  ܳଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  𝜂˕ − ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  𝜂ˆ˔˓ = Ͳ,ͻ͹ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 
 𝜂˕ = ͳ − ሺͳ − 𝜂ˏሻ (ሺͳ − ߝሻ + ߝ ∙ √஽భˏ஽భఱ √ுˏு?˓?భబ √ఔːఔˏఱ ) , (3.5) 
 
Т
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ɝɞɟ  𝜂ˏ − ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܦଵˏ −ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܪˏ − ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ܦଵ– ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ܪே˓ − ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥˏ, ߥː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ;
 ߝ=0,75 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ). 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 ܼ′௔ = ே˖˔˕ே˓𝑎 , (3.6) 
 
ɝɞɟ  ˖ܰ˔˕˓ = ͵͸͸ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ. 
ɉɨɥɭɱɢɜɲɟɟɫɹ ɱɢɫɥɨ ɧɟɨɛɯɨɞɢɦɨ ɨɤɪɭɝɥɢɬɶ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. Ⱦɚɥɟɟ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. ɑɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ , (3.7) 
 
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
∆=ηɬ/ηɦ– ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 
ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɛɵɥɢ ɧɚɧɟɫɟɧɵ ɧɚ ɝɥɚɜɧɭɸ ɭɧɢɜɟɪɫɚɥɶɧɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɚɛɨɱɢɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ. Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɟɧɵ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 ݊′ூ = ௡˔∙஽భ√ு∙∆ , (3.8) 
 
ɝɞɟ nɫ– ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
H – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ Hmax, Hɪ ɢ Hmin. ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ– ɧɚɯɨɠɞɟɧɢɟ ɩɪɨɢɡɜɟɞɟɧɢɹ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ. 
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 ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓ . (3.9) 
 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (3.9) ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 
ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ . 
ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 
ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ –ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɩɨɫɱɢɬɚɧɧɵɟ ɩɨ 
ɮɨɪɦɭɥɟ (3.8).  
Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆ , (3.10) 
 
ɝɞɟ  ܳ௠𝑖௡ =200 ɦ3/ɫ– ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. Ɍɚɤ ɤɚɤ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɹɜɥɹɟɬɫɹ 
ɜɟɥɢɱɢɧɨɣ ɧɟ ɩɨɫɬɨɹɧɧɨɣ, ɡɧɚɱɢɬ, ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ 
ɧɟ ɛɭɞɟɬ ɜɟɪɬɢɤɚɥɶɧɨɣ.  
ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.9), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ ɮɨɪɦɭɥɭ 
ɧɟ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ ɜɟɥɢɱɢɧɵ 
ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɵ ȼ.1ɢ ȼ.2 ɩɪɢɥɨɠɟɧɢɹ 
ȼ. 
ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɦ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ. 
ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɬɫɟɢɜɚɟɦ ɬɢɩɵ ɬɭɪɛɢɧɵ, ɥɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɤɨɬɨɪɵɯ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ ɧɚɯɨɞɢɬɫɹ ɜ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɨɩɬɢɦɭɦɭ ɢɥɢ ɡɚ ɧɢɦ. ɉɪɢɤɢɞɵɜɚɟɦ ɩɨɥɨɠɟɧɢɟ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ, ɢ ɨɬɫɟɢɜɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɜ ɤɨɬɨɪɵɯ ɨɧɚ ɥɟɜɟɟ ɢɥɢ ɨɱɟɧɶ 
ɛɥɢɡɤɨ ɤ ɨɩɬɢɦɭɦɭ. Ⱦɚɥɟɟ ɨɬɫɟɢɜɚɟɦ ɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ 
ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɪɢɜɟɞёɧɧɵɦɢ ɨɛɨɪɨɬɚɦɢ ɨɩɬɢɦɭɦ ɧɚɯɨɞɢɬɫɹ 
ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ (ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɬɭɪɛɢɧɚ 
ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨ 
ɪɚɫɱёɬɧɨɝɨ). Ɍɚɤɠɟ ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɜɵɛɨɪɟ ɢɝɪɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ 
ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɨɞɯɨɞɹɳɟɝɨ ɩɨ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɢ 
ɦɨɳɧɨɫɬɢ, ɜ ɞɚɥɶɧɟɣɲɟɦ. 
ɂɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰ ȼ.1-B.2 ɩɪɢɥɨɠɟɧɢɹ ȼ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɭ: ɉɅ30ɚ-
ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 5,3 ɦ. Ƚɥɚɜɧɚɹ ɯɚɪɚɤɬɢɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1 
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3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ  ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ, 
ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
 ܪ௦ˇ ˑ˒ = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − ݇𝜎 ∙ 𝜎 ∙ ܪ − ∆ܪ௦ + ∆ܼ௫.˒ˎ, (3.11) 
 
ɝɞɟ ܤ = ͳͲ,͵͵ ˏ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; ݇𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɤ ɧɚɬɭɪɧɨɣ ɢɡ ɜɵɪɚɠɟɧɢɹ (kσ = ͳ,ͳ); ܪ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ZʜʐሺQʜʐሻ; Δɇs = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɢɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ   ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ; 
ΔZх.ɩɥ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧ ɪɚɜɧɚ 0. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
– ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 ܪ௦ = ͳͲ,͵͵ − ଵହ଻,଻ଶଽ଴଴ − ͳ,ͳ ∙ Ͳ,͹ʹ͸ ∙ ͳͷ,ͳ − ͳ,ͷ + Ͳ = −ʹ,͵ͳ ˏ; 
 
– ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ: 
 ܪ௦ = ͳͲ,͵͵ − ଵହ଻,ଽଵଽ଴଴ − ͳ,ͳ ∙ Ͳ,͹͸ͷ ∙ ͳͻ,ͺ − ͳ,ͷ + Ͳ =  −͸,Ͷͻ ˏ;  
 
– ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 ܪ௦ = ͳͲ,͵͵ − ଵହ଻,଻ଽଽ଴଴ − ͳ,ͳ ∙ Ͳ,͵ͷ͹ ∙ ʹ͹,ʹ − ͳ,ͷ + Ͳ =  −ͳ,Ͳ͸ ˏ.  
 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ.  
Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɸɬɫɹ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ܼ = ܼʜʐሺܳʜʐሻ+ܪ௦; (3.12) 
 
– ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 
– ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ: 
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ܼ = ͳͷ͹,ͻͳ − ͸,Ͷͻ = ͳͷͳ,Ͷʹ ɦ.  
– ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ: 
 ܼ = ͳͷ͹,͹ͻ − ͳ,Ͳ͸ = ͳͷ͸,͹͵ ɦ.  
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɪɚɧɨ ɦɢɧɢɦɚɥɶɧɨɟ. ɉɪɢɧɹɬɚ ɨɬɦɟɬɤɚ 
ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: 
 ܼ = ͳͷͳ,Ͷʹ ɦ.  
 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 
ɋɥɟɞɭɸɳɢɣ ɷɬɚɩ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 
ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. ɋ ɩɨɦɨɳɶɸ ɱɟɪɬɟɠɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɜɵɛɪɚɧɧɨɝɨ 
ɜɚɪɢɚɧɬɚ ɬɭɪɛɢɧɵ. 
Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
 ܦ˔ˍ.˅˘  =  ͳ,͹ͺͻ ∙ ͷ,͵ = ͻ,Ͷͺ ˏ.  
 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 ܤ = ʹ,ͺ͵ͷ ∙ ͷ,͵ = ͳͷ,ʹͻ ˏ.  
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑଴ = ʹͳͲº.  
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 ℎ = ͳ,ʹͻ ∙ ͷ,͵ = ͸,ͺ͵͹ ˏ.  
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 
L=4,548∙5,3=24,10 ɦ.  
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 ܤଵ = ʹ,ͷ ∙ ͷ,͵ = ͳ͵,ʹͷ ˏ.   
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3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 
Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ. 
Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɧɚɡɧɚɱɚɟɦ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ Ɇɇɍ 6,3/1-40-8-2. 
Ɉɛɨɡɧɚɱɟɧɢɟ ɬɢɩɨɪɚɡɦɟɪɚɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ȽȺ 6,3/1-40, ɦɚɫɥɨɧɚɫɨɫɧɨɝɨ 
ɚɝɪɟɝɚɬɚ ɆȺ 8 – 2; ɧɨɦɢɧɚɥɶɧɵɣ ɨɛɴёɦ – 2,5 ɦ3; ɱɢɫɥɨ ɫɨɫɭɞɨɜ – 1; ɧɨɦɢɧɚɥɶɧɵɣ 
ɨɛɴёɦ ɫɥɢɜɧɨɝɨ ɛɚɤɚ – 8 ɦ3. ɦɚɫɫɚ ɧɟ ɛɨɥɟɟ 6,1 ɬ; ɞɜɚ ɧɚɫɨɫɚ 3ȼ16/40ȽɌ ɩɨɞɚɱɟɣ 
6,23 ɥ/ɫ ɦɨɳɧɨɫɬɶɸ 33 ɤȼɬ; ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 4Ⱥ200Ɇ2 ɦɨɳɧɨɫɬɶɸ 37 ɤȼɬ ɢ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 2900 ɨɛ/ɦɢɧ. 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ ɜɵɛɢɪɚɟɦ 
ɪɟɝɭɥɹɬɨɪ ɫɤɨɪɨɫɬɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɫ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ 
ɤɨɦɛɢɧɚɬɨɪɨɦ ɜɧɟ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɗȽɊɄ-2ɂ1-100-4. Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 
ɡɨɥɨɬɧɢɤɚ 100 ɦɦ. Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  ɗȽɊ–2ɂ1:  
– ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɫɧɨɜɧɨɝɨ ɫɢɝɧɚɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɉɂȾ ɡɚɤɨɧɭ;  
– ɜɵɯɨɞɧɨɣ ɭɫɢɥɢɬɟɥɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɪɚɧɡɢɫɬɨɪɨɜ; 
– ɱɚɫɬɨɬɨɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ ɢɧɬɟɝɪɚɬɨɪ, ɭɩɪɚɜɥɹɟɦɵɣ ɱɚɫɬɨɬɨɣ; 
– ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɡɨɞɪɨɦɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɩɨ ɜɵɯɨɞɧɨɦɭ ɫɢɝɧɚɥɭ ɷɥɟɤ-
ɬɪɢɱɟɫɤɨɝɨ ɢɧɬɟɝɪɚɬɨɪɚ.  
Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ – ɗȽɊ-Ɇɉ, ɮɢɪɦɵ 
«Synergy», ɹɜɥɹɸɳɟɣɫɹ ɩɚɪɬɧёɪɚɦɢ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ».  
 
3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. ȼɵɛɢɪɚɟɦ ɋȼ-840/130-52.  
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɜɵɩɨɥɧɟɧ ɜɟɪɬɢɤɚɥɶɧɵɦ, ɡɨɧɬɢɱɧɨɝɨ ɬɢɩɚ ɨɛɳɟɣ ɦɚɫɫɨɣ 
520 ɬ. Ɋɚɞɢɚɥɶɧɵɟ ɭɫɢɥɢɹ, ɜɨɫɩɪɢɧɢɦɚɟɦɵɟ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɩɨɞɲɢɩɧɢɤɚɦɢ, 
ɩɟɪɟɞɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɮɭɧɞɚɦɟɧɬ ɱɟɪɟɡ ɪɚɫɩɨɪɧɵɟ ɞɨɦɤɪɚɬɵ 
ɤɪɟɫɬɨɜɢɧ. ɋɬɚɬɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬ ɩɪɢ ɩɨɦɨɳɢ 
ɮɭɧɞɚɦɟɧɬɧɵɯ ɩɥɢɬ. ɋɬɚɬɨɪ ɜɵɩɨɥɧɟɧ ɢɡ ɪɚɡɴɟɦɧɵɯ ɫɟɤɬɨɪɨɜ. ȼɟɧɬɢɥɹɰɢɹ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɰɢɤɥɭ. ɋɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ 
ɲɢɯɬɭɟɬɫɹ ɢɡ ɫɟɝɦɟɧɬɨɜ, ɲɬɚɦɩɨɜɚɧɧɵɯ ɢɡ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɯɨɥɨɞɧɨɤɚɬɚɧɨɣ 
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ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 0,5 ɦɦ. ɉɨ ɜɵɫɨɬɟ ɫɟɪɞɟɱɧɢɤ ɫɨɫɬɨɢɬ ɢɡ ɩɚɤɟɬɨɜ, ɦɟɠɞɭ 
ɤɨɬɨɪɵɦɢ ɫ ɩɨɦɨɳɶɸ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɪɚɫɩɨɪɨɤ ɨɛɪɚɡɨɜɚɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ 
ɤɚɧɚɥɵ. Ɋɨɬɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɜɚɥɚ, ɨɫɬɨɜɚ, ɨɛɨɞɚ ɫ ɬɨɪɦɨɡɧɵɦɢ 
ɫɟɝɦɟɧɬɚɦɢ, ɩɨɥɸɫɨɜ ɫ ɨɛɦɨɬɤɨɣ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɞɟɦɩɮɟɪɧɨɣ ɨɛɦɨɬɤɨɣ, 
ɬɨɤɨɩɨɞɜɨɞɚ ɫ ɤɨɧɬɚɤɬɧɵɦɢ ɤɨɥɶɰɚɦɢ. ɉɨɥɸɫɵ ɫɨɫɬɨɹɬ ɢɡ ɫɟɪɞɟɱɧɢɤɨɜ, 
ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɞɟɦɩɮɟɪɧɨɣ ɨɛɦɨɬɤɢ. ɋɟɪɞɟɱɧɢɤɢ ɩɨɥɸɫɨɜ ɲɢɯɬɭɸɬɫɹ 
ɢɡ ɲɬɚɦɩɨɜɚɧɧɵɯ ɥɢɫɬɨɜ ɬɨɥɳɢɧɨɣ 2 ɦɦ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɨɪɰɟɜɵɯ ɩɨɬɟɪɶ 
ɫɟɪɞɟɱɧɢɤɢ ɩɨɥɸɫɨɜ ɢɦɟɸɬ ɜɫɬɚɜɤɢ ɢɡ ɧɟɦɚɝɧɢɬɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɛɦɨɬɤɚ 
ɩɨɥɸɫɨɜ – ɢɡ ɝɨɥɨɣ ɲɢɧɧɨɣ ɦɟɞɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɢɦɟɟɬ ɧɟɡɚɜɢɫɢɦɨɟ 
ɬɢɪɢɫɬɨɪɧɨɟ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɟ ȼ-183/21-12 (ɨɯɥɚɠɞɟɧɢɟ ɜɨɡɞɭɲɧɨɟ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ). Ɉɯɥɚɠɞɟɧɢɟ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ - ɤɨɫɜɟɧɧɨɟ.  
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
– ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ: 
 ܵːˑˏ = ͷͲ ʛʑ · Ⱥ;   
 
– ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ: 
 ܲː ˑˏ = ͶͲ ʛʑ˕;  
 
– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: 
 ܿ݋ݏ𝜑 = Ͳ,ͺͷ;  
 
– ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 ܷːˑˏ = ͳͲ,ͷ ʑ;  
 
– ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 
 ݊ːˑˏ = ͳͳͷ,Ͷ ˑ˄/ˏˋː;  
 
– ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ: 
 ݔௗ′′ = Ͳ,ʹ ˑ. ˈ;  
 
– ɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ: 
 ݔௗ′ = Ͳ,͵ ˑ. ˈ;  
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– ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ: 
 ݔௗ = Ͳ,ͺͻ ˑ. ˈ;   
 
– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ: 
 𝜂 = ͻ͸,ͺ %;  
 
3.4 ɉɨɞɴɟɦɧɨ- ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ Ƚɗɋ ɢ ȽȺɗɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɪɚɧɨɜɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 
ɨɩɟɪɚɰɢɣ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ ɜɧɭɬɪɢ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ – 
ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɦɟɳɟɧɧɨɝɨ 
ɧɢɠɟ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ, ɩɪɢ ɪɟɦɨɧɬɚɯ ɚɝɪɟɝɚɬɨɜ. ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɩɪɢ 
ɩɨɫɬɨɹɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɨɞɢɧ ɢɥɢ ɞɜɚ ɤɪɚɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ, ɜɨɡɦɨɠɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɪɚɧɨɜ ɬɪɟɛɭɟɦɨɣ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɤɨɦɩɨɧɨɜɤɢ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ (ɧɚɡɟɦɧɵɣ, ɩɨɞɡɟɦɧɵɣ, 
ɜɫɬɪɨɟɧɧɵɣ ɜ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ). ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ ɊɭɫȽɢɞɪɨ ɜ 
ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɞɜɚ ɞɜɭɯɛɚɥɨɱɧɵɯ ɨɩɨɪɧɵɯ ɦɨɫɬɨɜɵɯ 
ɤɪɚɧɚɧɚ ɫ ɨɩɨɪɧɵɦɢ ɝɪɭɡɨɜɵɦɢ ɬɟɥɟɠɤɚɦɢ.  
ɉɪɢɦɟɧɹɟɬɫɹ ɛɚɥɤɚ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. Ɋɟɥɶɫɵ ɤɪɚɧɚ ɭɤɥɚɞɵɜɚɸɬ ɧɚ 
ɩɨɞɤɪɚɧɨɜɵɟ ɛɚɥɤɢ. ɇɚɡɧɚɱɚɟɦ ɪɟɥɶɫɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ – ɄɊ120. Ƚɪɭɩɩɭ ɢ 
ɲɢɪɢɧɭ ɩɪɨɥёɬɚ ɤɪɚɧɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɢ. ɉɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ , ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɟɫɨɦ ɫɚɦɨɝɨ ɬɹɠёɥɨɝɨ ɭɡɥɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɜɵɛɢɪɚɟɦ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɄɆ ɝ/ɩ 300/100. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɟɧɢɣ ɢ ɫɯɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ:  
– ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
– ɦɚɧɟɜɪɟɧɧɨɫɬɶ; 
– ɩɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
– ɷɤɨɧɨɦɢɱɧɨɫɬɶ; 
ɉɪɢ ɭɱɟɬɟ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɞɥɹ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ Ɋɍ, ɞɥɹ 
ȼɇ ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɈɊɍ. 
ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «Ⱥɦɭɪɫɤɚɹ» 
110/220/500 ɤȼ. ɉɪɢɧɢɦɚɟɦ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
Ɋɍ 110 ɤȼ.  
ɇɚ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 
– ɝɟɧɟɪɚɬɨɪɵ 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ– ɨɞɧɨ ɧɚɩɪɹɠɟɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 0,4 ɤȼ. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɧɟɪɝɢɢ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɧɚ ɧɚɩɪɹɠɟɧɢɢ 0,4 ɤȼ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɥɟɤɬɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɧɟɡɚɬɚɩɥɢɜɚɟɦɨɣ ɱɚɫɬɢ Ƚɗɋ. 
Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ 
«Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ». Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɪɚɡɪɚɛɨɬɚɧɚ ɫ ɭɱёɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɧɞɚɪɬɨɜ. 
 
4.2 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ, ɛɵɥɚ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. Ɍȼ 
ɫɯɟɦɟ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɤ ɞɜɭɦ ɝɟɧɟɪɚɬɨɪɚɦ ɩɨɞɤɥɸɱɚɟɬɫɹ ɨɞɢɧ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ:: 
 ܵ˓˃˔˚ = ʹ ∙ ሺܵʒ ːˑˏ − ܵ˔.ː.ሻ = ʹ ∙ ሺͷͲ − ͷͲ ∙ Ͳ,Ͳͳሻ = ͻͻ ʛʑ ∙ ʏ , (4.1) 
 
ɝɞɟ  S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɚ. ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɗɥɟɤɬɪɨɡɚɜɨɞ» ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 
100000/110-ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 100000/110-ɍ1 
Sɧɨɦ, ɆȼȺ Uɧ, ɤȼ Uɤ, % ΔPɤ, ɤȼɬ ΔPɯɯ, ɤȼɬ Iɯ, % Uɜɧ Uɧɧ 
100 121 10,5 10,5 350 60 0,35 
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4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 
4.3.1 ȼɵɛɨɪ ɩɪɨɜɨɞɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɉɨ ɭɫɥɨɜɢɹɦ ɤɨɪɨɧɵ ɧɚɡɧɚɱɚɟɦ ɩɪɨɜɨɞ Ⱥɋ 95/16 ɫ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ 
ɬɨɤɨɦ [22]:  
 ˇܫ ˑ˒ = ͵͵Ͳʏ .  
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ:  
 ܵ∑ = ݊ˆ ∙ ሺܵˆ − ܵ˔ːሻ = ͳͲ ∙ ሺͷͲ − ͳሻ = ͶͻͲ ʛʑ ∙ ʏ. (4.2) 
 
ɝɞɟ nˆ – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ; ܵ˔ː – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ.  ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 110 ɤȼ: Pː ˃˕. = ͵Ͳ ʛʑ˕,       ʙ = ͳ,Ͷ, cosφ˔ = Ͳ,ͺ. ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 110 ɤȼ:  
 ݊ˎ = ௌ∑ሺʙ∙௉ː ˃˕./௖௢௦𝜑˔ሻ = ସଽ଴ሺଵ,ସ∙ଷ଴/଴,଼ሻ ≈ ͻ ˛˕. (4.3) 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ: 
 nˎ = ͻ + ͳ = ͳͲ ɲɬ.  
 
Ɍɨɤ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ: 
 ˓ܫ ˃˄ = ௌ∑௡ˎ∙√ଷ∙௎ːˑˏ = ସଽ଴ ଵ଴∙√ଷ∙ଵଵ଴ = Ͳ,ʹͷ͹ ˍʏ. (4.4) 
 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 
 ˓ܫ ˃˔˚ = ߙʡ ∙ ߙ𝑖 ∙ ˓ܫ ˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ʹͷ͹ = ʹ͸ͻ,ͺͷ ʏ, (4.5) 
 
ɝɞɟ  ߙ𝑖 = ͳ,Ͳͷ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ; ߙʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 
Ɍɨɤ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɟɱɟɧɢɹ ɤɚɛɟɥɹ ɩɨ ɧɚɝɪɟɜɭ: 
 ˒ܫ .˃˅ = ௌ∑ሺ௡ˎ−ଵሻ∙√ଷ∙௎ːˑˏ = ସଽ଴ଽ∙√ଷ∙ଵଵ଴ = Ͳ,ʹͺ͸ ˍʏ. (4.6) 
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ɉɨ ɡɧɚɱɟɧɢɹɦ, ɩɨɥɭɱɟɧɧɵɦ ɪɚɧɟɟ, ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ 240/32 ɫ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɦ ɬɨɤɨɦ:  
 ˇܫ ˑ˒ = ͵͵Ͳ ʏ.   
 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɚɫɱɟɬɨɜ ɩɪɨɜɨɞɧɢɤ ȼɅ ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ ɧɚɝɪɟɜ ɫɨɜɩɚɥ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦ ɫɟɱɟɧɢɟɦ ɩɪɨɜɨɞɧɤɚ ɩɨ ɭɫɥɨɜɢɹɦ ɤɨɪɨɧɵ ɢ ɚɜɚɪɢɣɧɵɦ ɪɟɠɢɦɨɦ. 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ Ⱥɋ 240/32. ɋɪɨɤ ɫɥɭɠɛɵ ɩɪɨɜɨɞɚ ɧɟ ɦɟɧɟɟ 45 ɥɟɬ.  
 
4.3.2 ȼɵɛɨɪ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 
ɋɬɚɧɞɚɬ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɥɹ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 110 ɤȼ ɢ 15 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (5 ɝɟɧɟɪɚɬɨɪɧɵɯ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɢ 10 ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ): 
– ɨɞɧɚ ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɜɵɤɥɸɱɚɬɟɥɟɦ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ 
ɫ ɫɟɤɰɢɨɧɧɵɦ ɢ ɨɛɯɨɞɧɵɦ ɜɵɤɥɸɱɚɬɟɥɹɦɢ (5 ɢ ɛɨɥɟɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ). ɋɯɟɦɚ 
ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɞɨɩɭɫɬɢɦɨɫɬɢ ɩɨɬɟɪɢ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚ ɜɪɟɦɹ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚ ɨɛɯɨɞɧɭɸ ɫɢɫɬɟɦɭ ɲɢɧ; 
– ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ (ɨɬ 5 ɞɨ 15 ɩɪɢɫɨɟɞɢɧɟɧɢɣ). ɋɯɟɦɚ 
ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɫɢɫɬɟɦɵ ɲɢɧ ɧɚ ɜɪɟɦɹ ɪɟɜɢɡɢɢ ɢ ɪɟɦɨɧɬɚ ɷɬɨɣ ɫɢɫɬɟɦɵ ɲɢɧ; 
Ⱦɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ ɩɨɡɜɨɥɹɸɬ: 
– ɩɨɨɱɟɪɟɞɧɨ ɪɟɦɨɧɬɢɪɨɜɚɬɶ ɫɛɨɪɧɵɟ ɲɢɧɵ ɛɟɡ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ ɫɬɚɧɰɢɢ 
ɢ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
– ɪɟɦɨɧɬɢɪɨɜɚɬɶ ɥɸɛɨɣ ɲɢɧɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ, ɨɬɤɥɸɱɚɹ ɥɢɲɶ ɨɞɧɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɟ (ɨɫɬɚɥɶɧɵɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɟɪɟɜɨɞɹɬɫɹ ɧɚ ɞɪɭɝɭɸ ɫɢɫɬɟɦɭ ɲɢɧ); 
– ɛɵɫɬɪɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɧɚ ɫɟɤɰɢɢ 
(ɩɨɬɪɟɛɢɬɟɥɢ ɬɟɪɹɸɬ ɩɢɬɚɧɢɟ ɬɨɥɶɤɨ ɧɚ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɚ ɪɟɡɟɪɜɧɭɸ 
ɫɢɫɬɟɦɭ ɲɢɧ). 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ», «ɜɧɨɜɶ 
ɫɨɨɪɭɠɚɟɦɵɟ ɢ ɤɨɦɩɥɟɤɫɧɨ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɟ Ɋɍ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɄɊɍɗ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ȼ ɡɨɧɚɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ ɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -50˚ɋ ɢ ɧɢɠɟ, ɚ ɬɚɤ ɠɟ ɜ ɡɨɧɚɯ ɫɨ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ 
ɛɨɥɟɟ 1,5ɦ ɩɪɢɦɟɧɟɧɢɟ ɄɊɍɗ ɨɛɹɡɚɬɟɥɶɧɨ». ɇɨ ɪɚɫɯɨɞɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɄɊɍɗ 
ɩɪɟɜɨɫɯɨɞɹɬ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɵɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɩɪɢɧɹɬɨ ɈɊɍ. 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ –. 
ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ. 
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4.4 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ 
ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ ɞɨɥɠɧɵ:   
– ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 
– ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 
– ɜɵɞɟɪɠɢɜɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɫɨɡɞɚɜɚɟɦɵɟ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ ɢ 
ɦɚɫɫɨɣ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɜɟɬɟɪ, ɝɨɥɨɥёɞ). ɗɬɨ ɬɪɟɛɨɜɚɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ 
ɦɟɯɚɧɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ Ʌɗɉ ɢ Ɋɍ; 
– ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
Ɉɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ – ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. 
 
4.4.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 ܵ˔.ː. = ʹ ∙ Ͳ,Ͳͳ ∙ ܵʒ ːˑˏ = ʹ ∙ Ͳ,Ͳͳ ∙ ͷͲ = ͳͲͲͲ ˍʑ ∙ ʏ  (4.7) 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ "ɗɥɟɤɬɪɨɡɚɜɨɞ" ȼɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ 1000/10 
ɍɁ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌCɁ-1000/10 ɍɁ  
Sɧɨɦ, ɤȼȺ Uɧ, ɤȼ Uɤ, % ΔPɤ, ɤȼɬ ΔPɯɯ, ɤȼɬ Uɜɧ Uɧɧ 
1000 10,5 0,4 6 13,2 2,2 
 
4.4.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 ݔʒ = ݔௗ′′ ∙ ௎ ːˑˏమௌ ːˑˏ = Ͳ,ʹ ∙  ଵ଴,ହమହ଴ = Ͳ,ͶͶͳ ʝˏ.   (4.8) 
 
Ɂɧɚɱɟɧɢɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ: 
 ܧʒ = ͳ,ͳ͵ ∙ ܷːˑˏ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ.  (4.9) 
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ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 ݔʡ = ௎ʙ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵ଴,ହ∙ଵଶଵమଵ଴଴∙ଵଶହ = ͳͷ,Ͷ ʝˏ. (4.10) 
 
ɋɢɫɬɟɦɚ: 
 ݔʠ = ௎ మ˄ௌ ˍˊ = ଵଵହమଵହ଴ = ͺͺ,͸ ʝˏ. (4.11) 
 
Ʌɢɧɢɢ ɫɜɹɡɢ 35 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 ݔʚ = ௫బ,˖ˇ∙௟௡ = ଴,ସସସ∙ଷ଻ଵ଴ = ͳ,͸Ͷ ʝˏ. (4.12) 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ͳͳͷ ˍʑ.   
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇ʡ = ௎ʜʜ௎ʑʜ = ଵଷ,଼ଵଵ଴ = Ͳ,ͳʹ.  (4.13) 
 
Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 
ɢɦɟɧɨɜɚɧɧɵɯ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ˆݎ = ௫∗ʒ𝜔∙ʡ˃,ˆ = ଴,ସସଵଷଵସ∙଴,଴ସଽ = Ͳ,Ͳʹͻ ʝˏ. ˔ݎ = ௫ʠହ଴ = ଼଼,ଵ଺ହ଴ = ͳ,͹͸ ʝˏ;    (4.14) 
 ˎݎ = ௥బ,˖ˇ∙௟௡ = ଴,ସଶ଼∙ଷ଻ଵ଴ = ͳ,ͷͺ͵ ʝˏ;  (4.15) 
 ˕ݎ = Δ௉ೖଶ ∙ ௎˕˅ːమௌమ˕ = ଴,ଷହଶ ∙ ଵଶଵమଵ଴଴మ = Ͳ,ʹͷ͸ ʝˏ.  (4.16) 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrKZ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
Ɍɨɱɤɚ ɄɁ iy. ɤȺ Iɩ0(3), ɤȺ Iɩ0(1), ɤȺ 
ɒɢɧɚ 110 ɤȼ 13,44/20,13 8,72 2,73*3 
ȼɵɜɨɞɚ ɝɟɧɟɪɚɬɨɪɚ 
(10,5 ɤȼ) 91,33 62,85 - 
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4.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 
ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ 
ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɡɚɝɪɭɡɨɤ.  
ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ܫʒ,ɪɚɛ.ɦɚɯ = ͳ,Ͳͷ ⋅ ூʒ,ɧɨɦଵଵ = ͳ,Ͳͷ ⋅ ௌʒ,ɧɨɦ√ଷ⋅௎ʒ,ɧɨɦ = ͳ,Ͳͷ ⋅ ହ଴√ଷ⋅ଵ଴,ହ =  ʹ,ͺͻ  ˍʏ.  (4.17) 
 
ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ: 
 ܫȼɅ ɪɚɛ.ɦɚɯ = ܫȼɅଵଵ଴ = Ͳ,ʹͲͷ ɤȺ;  
 ܫȼɅ ɪɚɛ.ɭɬɠ = ܫȼɅଵଵ଴ ɭɬɹɠ = Ͳ,ʹͷ͸ ɤȺ.  
 
4.4.4 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɚɩɩɚɪɚɬɨɜ 110 ɤȼ 
 
Ʉɥɢɦɚɬ ɪɟɝɢɨɧɚ, ɝɞɟ ɪɚɫɩɨɥɨɠɟɧɚ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɢ ɧɚɥɢɱɢɟ 
ɬɟɪɪɢɬɨɪɢɢ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɢɬɶ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɈɊɍ. Ⱦɚɧɧɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɢɬɶ ɫɨɤɪɚɬɢɬɶ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ.  
ȼɵɛɪɚɧ ȼȻ-110 - ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɫ ɜɫɬɪɨɟɧɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ "ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ". ɉɚɫɩɨɪɬɧɵɟ 
ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼȻ – 110 ɢ ɞɚɧɧɵɟ ɟɝɨ ɩɪɨɜɟɪɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.4 
 
Ɍɚɛɥɢɰɚ 4.4- Ⱦɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼȻ-110 
Uɧɨɦ, ɤȼ IɌ, ɤȺ tT, ɫ iɩɪ.ɫɤɜ., ɤȺ ʑˍ,ːˑ˓ˏ, ˍʏ˔ ʑˍ,˓˃˔˚, ˍʏ˔ 
110 50 3 125 7500 228,87 
 
ɇɚ ɤɚɠɞɭɸ ɢɡ ɫɛɨɪɧɵɯ ɲɢɧ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɧɚɩɪɹɠɟɧɢɹ. ɁɇȽȺ-110 ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɣ ɡɚɡɟɦɥɢɬɟɥɹɦɢ ɊȾ-
110 ɮɢɪɦɵ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». Ɍɚɤ ɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɤ ɤɚɠɞɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ 
ɧɚɩɪɹɠɟɧɢɹ ɚɧɚɥɢɡɚɬɨɪ ȿɆ 720 ɮɢɪɦɵ «ɗɥɟɤɬɪɨɳɢɬ». 
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ɂɫɯɨɞɹ ɢɡ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 110 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɲɢɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-110 ɍɏɅ1 ɮɢɪɦɵ ɈɈɈ «Ɋɚɡɪɹɞ-Ɇ».  
 
4.4.5 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ. 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
ɩɪɢɦɟɦ ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 ɤɨɦɩɚɧɢɢ "ɗɧɟɪɝɨɋɨɸɡ", ɟɝɨ ɞɚɧɧɵɟ 
ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5.  
ȼɚɤɭɭɦɧɵɟ ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɫɟɪɢɢ ȼȽȽ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 10 ɤȼ. 
ȼɵɤɥɸɱɚɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹ ɫ 
ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɩɪɢ ɜɵɫɨɬɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ ɞɨ 1000 ɦ. 
 
Ɍɚɛɥɢɰɚ 4.5- Ⱦɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ – 10 
Uɧɨɦ, ɤȼ IɌ, ɤȺ tT, ɫ iɩɪ.ɫɤɜ., ɤȺ ʑˍ,ːˑ˓ˏ, ˍʏ˔ ʑˍ,˓˃˔˚, ˍʏ˔ 
10 63 3 161 11907 11870 
 
Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɡɟɦɥёɧ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ ɜɵɛɢɪɚɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɶ Ɋȼ ɋɗɓ-2-10/1600 ɍ2 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ 
«ɗɥɟɤɬɪɨɳɢɬ – ɋɚɦɚɪɚ».  
ɂɫɯɨɞɹ ɢɡ ɉɍɗ [29], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 10,5 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-10,5/12,7 (ɩ – ɩɨɥɢɦɟɪɧɚɹ ɜɧɟɲɧɹɹ ɢɡɨɥɹɰɢɹ; 12,7 – 
ɧɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɤȼ) ɮɢɪɦɵ ɁȺɈ «Ɂɚɜɨɞ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ».  
ɂɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ – ɌɈɅ 10. ɂɡɦɟɪɢɬɟɥɶɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ – ɁɇɈɅɉ-10 ɮɢɪɦɵ «ɗɥɟɤɬɪɨɳɢɬ». 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ  ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ 
ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 
 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ «ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ 
ɨɛɨɪɭɞɨɜɚɧɢɢ.  
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 840/130-52 – 50 ɆȼȺ: 
 ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 
ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ 
ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɮɨɪɫɢɪɨɜɤɢ; 
 ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-100000/110: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɭɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
 ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
ɜ ɫɟɬɢ 110 ɤȼ; 
 ɪɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ; 
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 ɤɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 ɡɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ ɢ ɩɟɪɟɝɪɟɜɚ; 
 ɡɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 110ɤȼ: 
 ɨɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 
ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 
(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ; 
 ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 ɪɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 
 
5.2 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ 
ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 
Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ 
 
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ. <Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 
37 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = ʹ͹͸Ͳ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ଷ଴଴଴ହ ʏ. ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ˔ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
 ܫʜʐሺʜሻ = ܭʝʓʜ ∙ ?݂? ∙ ܫʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ܫʜ = Ͳ,Ͳͷ ∙ ܫʜ = మళలబయబబబହ = Ͷ,͸,  (5.1)  
 
ɝɞɟ ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
 ?݂? = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ˔ܫ ˓଴ ൒ ܭʜ ∙ ܫʜʐሺʜʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ ܫʜ = Ͳ,ͳ ∙ ܫʜ, (5.2) 
 
ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˔ܫ ˓଴ = Ͳ,ͳͷ ∙ ܫʜ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭ் ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ܭ் ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
 ܫʜʐሺʙʖሻ = ܭʏʞ ∙ ܭʝʓʜ ∙ ?݂? ∙ ܫʛʏʙʠ, (5.3) 
 
ɝɞɟ  ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ; 
 ?݂? = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 
 ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
 ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
 ܫʛʏʙʠ = ாʒ′′௑೏′′ ∙ ܫʜ. (5.4) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
 ܫʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ଵ,଴ଶ଴,ଶ ∙ ʹ͹͸Ͳ = ͳͶͲ͹,͸ ʏ .  Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூ೘𝑎ೣ , (5.5)   
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ɝɞɟ ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 ʙʡ > ଵସ଴଻,଺∙ଶଵସ଴଻଺ = Ͳ,ʹ.  
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ʙʡ = Ͳ,͵. ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 
 ܫʜʡ = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ =0,5. (5.6) 
 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ܤ ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ. (5.7) 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = ʹ … ͳʹܫʜ. ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔ = ͸ܫʜ. ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
 
 Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, 
ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
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5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1-ɣ ɨɪɝɚɧ (ܷ଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  
2-ɣ ɨɪɝɚɧ (ܷ଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 
Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.   
ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 
 
 Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. 
 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼∑  (5.8) 
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ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; 
 ܥ் ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,008 ɦɤɎ/ɮɚɡɭ; 
 ܥʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,63 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 
 ܥʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,0073 ɦɤɎ/ɮɚɡɭ; 
 ܥ˛ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,008 ɦɤɎ/ɮɚɡɭ; 
 ܥʑ.ʒ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ.  ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 
 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଵଵହ√ଷ = ʹʹ,ͳ͵ ˍʑ. (5.9) 
 
ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ܥ∑ = ܥ் + ܥʒ + ʠ˛ + ܥʑ.ʒ=0,0073+0,63+0,008+0,019= 
=0,664 ɦɤɎ/ɮɚɡɭ. (5.10) 
 
ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
 ܫ௖ = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͵,͹ͻ ʏ. (5.11) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ:  
 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙22132∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,଺଺ସ = ͳͶ͹,ͻʹ ʑ. (5.12) 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷభబ,ఱ√య∙బ,భయ ∙ ͳͶ͹,ͻʹ = ͵,ͺͷ ȼ, (5.13) 
 
ɝɞɟ ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
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ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
ȼɬɨɪɨɣ ɨɪɝɚɧ U03 ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 ɞɨ 3. 
ɉɪɢ  ܭʡ = ͳ,ͳ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3% ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: 
 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଵ+ଶ = Ͳ,͵ʹ ɨ.ɟ. (5.14) 
 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
 
5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
  
1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ȼ (5.15) 
 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ଵܷ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
 ܷʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ȼ (5.16) 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ · ܫʜ. Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
 ܫ∗ଶ = ூమூʜ, (5.17) 
 
ɝɞɟ ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; 
 ܫʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
 ݐʓʝʞ = ஺ூ∗మమ , (5.18) 
 
ɝɞɟ ܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ݐ =ͻ ɫ, ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ). 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͷͲͲ ɫ. 
 ܫ∗ଶ = √஺௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ (5.19) 
 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 ܫ∗ଶʞʢʠʙ = ூ∗మ௄ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ. (5.20) 
 
ɝɞɟ  ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ · ܫʜ  (5.21) 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. ݐʓʝʞ = ʹͲ/Ͳ,ͳͷଶ ≈ ͺͺͲ ɫ. (5.22) 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
 ݐʠʟ = ଶ଴ሺூ∗మሻమ; (5.23) 
 ʏʗʝ = ʹͲ = ሺܫ∗ଶሻଶ ∙ ݐʠʟ.  (5.24) 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 0,18 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 600 
 
 Ɋɢɫɭɧɨɤ 5.2 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 
ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 
ɡɚɳɢɬɚɦɢ ȼɅ. 
4.  
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
 ܫଶʠ.ʖ. ൑ ூమሺమሻʙЧ = ଵଵ,ଷ·(௑೏′′+௑మʒ+ଶ·௑ʡ) = ଵଵ,ଷ·ሺ଴,ଶ+଴,ଶଵ+ଶ·଴,ସସሻ = Ͳ,͸ ɨ.ɟ., (5.25) 
 
ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺଶʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
 ܫଶʠ.ʖ. ൑ ூమʛʗʜሺమሻ ∙ʙʡ∙ଶʙЧ∙√ଷ ; (5.26) 
 ˍܫ ˊሺଶሻ = ቆ ா∑ ʒଶ∙(௑∑ ʒ+ʤ∑ ʡ+ʤʚ) + ʔ˔ଶ∙ቀʤʠ+ ʤʚሺ೙−భሻቁቇ ∗ ˄ܫ = ቆ ଵ,ଵଶ∙ሺ଴,଴଴଴ସ+଴,଴ଷ+଴,ଶሻ + ଵ,଴ଶ∙ቀଵ+ బ,మሺభబ−భሻቁቇ ∙Ͳ,ͷ = ʹ,ͺ͹ ˍʏ,. (5.27) 
 
ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺʚ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 ܫʛʗʜ = ூʙʖሺమሻ௡ˆ+௡ˎ = ଶ଼଻଴ଵ଴+ଵ଴ = ͳͶͶ ʏ ; (5.28) 
 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 110 ɤȼ: 
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 ܫଶʠ.ʖ. ൑ ଶ∙ூˏ ˋːʒʑʜ ∙𝐾𝑇√య௄˚ = ଶ∙ଵସସ∙ భభబభబ,ఱ√యଵ,ଷ = ʹͲͺͷ ʏ. (5.29) 
 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 
5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 ܫଵʠʗʒʜ = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ · ܫʜ, (5.30) 
 
ɝɞɟ ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 ܫଵʠʗʒʜ = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ · ܫʜ.  (5.31) 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ  1,1  1,15  1,2  1,25  1,3  1,4   1,5  2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 
3600 900 360 300 240 120 60 1 
 
 Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 ܫଵʝʡʠ = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ · ܫʜʝʛ. (5.32) 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ,଴ = ͸͸ ȼ. (5.33) 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ Iɢ 
IIɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼܫ,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ · ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳ͵,ͺͻ + ଴,଼ଵ଴ ∙ ͳ͸,ʹͺ = ͳʹ,Ͷͳ Ɉɦ. (5.34) 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ʹ ∙ ହ଴ଵ଴଴ + ଴,଼ଵ଴ ∙ ହ଴ଵଵହమ ∙ ͳʹ,Ͷͳ = Ͳ,Ͳͺͷ.  
 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺͷ ∙ ʹ,ʹ = Ͳ,ͳͻ Ɉɦ,  
 
ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵ଴,ହమହ଴ = ʹ,ʹ. ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳͻ ∙ యబబబఱభబ,ఱబ,భ = ͳ,Ͳ͹ Ɉɦ.  
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,ͳ Ɉɦ. 
2) Ɏɭɧɤɰɢɹ ∆ܼɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ,ɩɪɢɧɢɦɚɟɬɫɹ ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴ହ଴଴√ଷ∙ଶ଻଺଴ = ʹ,ͳͻ Ɉɦ, (5.35) 
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ɝɞɟ ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
  ˗ܫ = మ∙಺ʑ.ʜʝʛ಺ʑ.ʤʤ −଴,ଽହ௑೏ = మ∙భభభఱఱఱళ,ఱ −଴.ଽହ଴,ଽ଺ = ͵,Ͷ͵, (5.36) 
  
ɝɞɟ ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
 ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙ ܫʜʝʛ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
  ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ɨ.ɟ. (5.37) 
 ܿ݋ݏ𝜑ː˃ˆ˓.˗ = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,͵Ͷ. (5.38) 
 
 ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓.˗ = ͹Ͳ,ͳ. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵Ͷ ɨ.ɟ.  (5.39) 
 ܼʠ.ʖூூ = ܼʠ.ʖூூˑ.ˈ. ∙ ܼ˄ = Ͳ,͵Ͷ ∙ ଵ଴,ହమହ଴ = Ͳ,͹ͷ Ɉɦ. (5.40) 
 
 Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 ܼʠʟ ூூ = ௓ʠ.ʖ಺಺∙௡ʡ௡ʜ = ଴,଻ହ∙ଷ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,ʹͺ Ɉɦ. (5.41) 
 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,ʹͺ Ɉɦ. 
 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.4. 
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 Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳ͵ʹ Ɉɦ, ܼʠʛூூ = Ͳ,ͷͳͶ Ɉɦ. ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 
5.2.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 ܫʟ.ʠʗʒʜ. = ʙʜ∙ூʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,Ͳ͹ · ܫʜʝʛ.ʟ.. (5.42) 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 ܫʟ.ʞʢʠʙ. = ଵ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,ͳ · ܫʜʝʛ.ʟ.  (5.43) 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.3), ɢ ɞɟɣɫɬɜɭɸɳɢɣ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, I/Iɧ 
 
1,1 
 
1,15 
 
1,2 
 
1,25 
 
1,3 
 
1,4 
 
1,5 
 
2,0 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 
 
 Ɋɢɫɭɧɨɤ 5.4 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 ܫʟ.ʝʡʠ. = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ͳͻ · ܫʜʝʛ.ʟ. (5.44) 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ REG630 ɩɪɨɢɡɜɨɞɫɬɜɚ ABB.  
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5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ  
 
ɍɫɬɚɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɡɧɚɱɟɧɢɟ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɟɞɢɧɢɰɵ 
ɢɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܫ∆ܩ 
Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ Ͳ,ͳͷ ∙ ܫʜ. 0,69 Ⱥ 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,͵ - 
ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ ∙ ܫʜ 2,3 Ⱥ 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ܫʜ 6,9 Ⱥ 
Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ܷ଴ ݐଵ ܷ଴ଵீ - 5 ȼ ݐଶ ܷ଴ଶீ - 10 ȼ ݐଷ ܷ଴ீ - 15 ȼ 
ܷ଴ଷ ݐ Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 1,2 - ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ - 0,2 
Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 
ܷ > 1 ɫɬɭɩɟɧɶ  ܷ஼ʟଵ 1,4·Uɧ 140 ȼ 2 
ɫɬɭɩɟɧɶ  ܷ஼ʟଶ 1,2·Uɧ 120 ȼ 
Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
ܫଶ ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙ ܫʜ 0,322 Ⱥ ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙ ܫʜ 0,69 Ⱥ 
ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͳ ∙ ܫʜ 0,966 Ⱥ 
Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 
ɢ ɩɟɪɟɝɪɭɡɨɤ 
ܫଵ ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙ ܫʜ 4,92 Ⱥ ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙ ܫʜ 5,06 Ⱥ ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙ ܫʜʝʛ 5,63 Ⱥ Uɫɪ - 66 ȼ 
Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ ܼ < 1 ɫɬɭɩɟɧɶ ܼூ 0,17 ͳ,ͳ ʝˏ 2 
ɫɬɭɩɟɧɶ ܼூூ 0,36 4,28 Ɉɦ 
Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ ˓ܫ  ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙ ܫʜʝʛ.ʟ 4,96 Ⱥ ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳʹ ∙ ܫʜʝʛ.ʟ 5,19 Ⱥ Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙ ܫʜʝʛ.ʟ 10,16 Ⱥ 
52 
 
6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱёɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ ɪɚɜɟɧ 1,25. 
Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɣ ɧɢɠɟ 40 ɦɟɬɪɨɜ ɋɇɢɉ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɯɟɦɭ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ – ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɢɥɢ ɫɬɟɧɤɚ.  
 
6.2 Ȼɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ  
  
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ  
 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɵɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɨɥɧɨɜɨɣ ɪɚɫɱёɬ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ (ɩɪɢ ɨɬɦɟɬɤɟ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɜɧɨɣ ɇɉɍ) ɫɥɭɱɚɹ. Ɉɬɦɟɬɤɚ 
ɝɪɟɛɧɹ ɛɵɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɣ. 
ɍɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 ݀ = ఇʜʞʢ−ఇˇː˃ଶ =ଵ଼ହ−ଵହ଺ଶ = ͳͶ,ͷ ˏ. (6.1) 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ܭௐ ∙ ௩మ∙௅௚∙ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙ ܿ݋ݏߙ = ͳ,ʹ ∙ ͳͲ−଺ ∙ ଵ଴మ∙ହ଴଴଴଴ଽ,଼ଵ∙ଵସ,ହ ∙ ͳ = Ͳ,ͲͶʹ ˏ, (6.2) 
 
ɝɞɟ v = 10 ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 2% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɩɪɢ ɇɉɍ;  
KW – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɞɥɹ 10 ɦ/ɫ: KW =1,210-6; 
L = ݇௩𝑖௦ ∙ ௏௩ =50 ɤɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ߙ = Ͳ° – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɜɟɬɪɚ; 
d –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 2
gL
, 
gt
: 
 ୥∙LVమ = ଽ,଼ଵ∙ହ଴଴଴଴ଵ଴మ = ͶͻͲͷ ,  
 ୥∙୲V = ଽ,଼ଵ∙ହ∙ଷ଺଴଴ଵ଴ = ͳ͹͸ͷͺ .  
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ɉɨ ɧɚɢɦɟɧɶɲɟɣ ɢɡ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ ɨɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɹ T , h ɢɡ 
ɨɬɧɨɲɟɧɢɣ  
2
hg
, 
Tg
.   
ȼɫɟ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ɢ ɨɬɧɨɲɟɧɢɹ ɜɡɹɬɵ ɢɡ ɋɇɢɉ 2.06.04-82 
 ℎ̅ = ଴.଴଻ଽ∙௩మ௚ = ଴.଴଻ଽ∙ଵ଴మଽ.଼ଵ = Ͳ,ͺͳ ˏ, (6.3) 
 ܶ̅ = ଷ,ଽ∙௩௚ = ଷ,ଽ∙ଵ଴ଽ.଼ଵ = ͵,ͻͺ ˔. (6.4) 
 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
       λୢ = ௚∙்̅మଶగ =ଽ,଼ଵ∙ଷ,ଽ଼మଶ∙ଷ,ଵସ = ʹͶ,͸ͻ ˏ . (6.5) 
 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ 
 
.5,0 dd   (6.6) 
            ͳͶ,ͷˏ > ͳʹ,͵Ͷˏ 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ:  
 hଵ% = ʹ,͵ ∙ Ͳ,ͺͳ = ͳ,ͺͷ ˏ,  
 ℎ௥௨௡ଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳ ∙ ͳ,ʹ ∙ ͳ,ͺͷ = ʹ,ʹͲ ˏ.  
 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 hୱ = ʹ,ʹͲ + Ͳ,ͲͶʹ + Ͳ,͸ = ʹ,ͺͶ ˏ .  
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ: 
 ∇ʒʒʞ = ͳͺͷ + ʹ,ͺͶ = ͳͺ͹,ͺͶ ˏ.   
 
6.2.2 Ɋɚɫɱɟɬ ɞɥɢɧɵ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ.ɨɫɧ = ܳ୫ax ˑ˔ː − ሺ݊ − ʹሻ ∙ ܳʒʏ, (6.7) 
 
ɝɞɟ  n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ 
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ܳɪ.ɨɫɧ = ͵ͷͻͺ − ሺͳͲ − ʹሻ ∙ ͳͷͶ = ʹ͵ͳͺ ˏଷ ˔⁄ .   
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 ݍɪ = [ݒℎ] ∙ ℎɇȻ, (6.8) 
 ݍɪ = ͵,ͷ ∙ ͸,ͻ = ʹͶ,ͳͷ ɦଶ ɫ⁄ .  
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 ݍɜ = ͳ,ʹͷ ∙ ݍɪ, (6.9) 
 ݍɜ = ͳ,ʹͷ ∙ ʹͶ,ͳͷ = ͵Ͳ,ͳͻ ɦଶ ɫ⁄ ,  
 
ɝɞɟ  ℎɇȻ = ߘɍɇȻ − ߘɞɧɚ = ͳ͸ʹ,ͻ − ͳͷ͸ = ͸,ͻ ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H)  ɩɪɢ ܳ୫ax ˑ˔ː; [ݒℎ] = ͵,ͷ ɦ ɫ⁄ −ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ. ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ܤ = ொɪ.ɨɫɧ௤ɜ ,  (6.10) 
 ܤ = ଶଷଵ଼ଷ଴,ଵଽ = ͹͹  ɦ.   
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ. ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɫɱɟɬɵ ɩɪɢɜɟɥɢ ɤ ɛɨɥɶɲɨɣ ɝɥɭɛɢɧɟ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ, 
ɧɚɦɟɪɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɦ ɡɧɚɱɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ܤ = ͻ͸ ɦ  
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ݊ = ͸ ɲɢɪɢɧɨɣ b=16 ɦɟɬɪɨɜ. 
 
6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ 
ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H . 
 ܪ଴ଵ = ( ொ˓˃˔˚௠∙஻∙√ଶ∙௚)మయ=ቀ ଶଷଵ଼଴,ସଽ∙ଽ଺∙√ଶ∙ଽ,଼ଵቁమయ = Ͷ,ͻͺ ˏ, (6.11) 
 
ɝɞɟ m– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ. 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɥɧɵɣ 
ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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ܪ଴ଶ = ( ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙௚)మయ = ሺ ଶଷଵ଼଴,ସଽ∙଴,ଽହ଺∙ଵ∙ଽ଺∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͷ,ͳ͵ ˏ, (6.12) 
 
ɝɞɟ ɫɠ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 
n - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n = 1,0. 
ɉɪɢ ɧɚɥɢɱɢɢ ɪɚɡɞɟɥɶɧɨɝɨ ɭɫɬɨɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ 
Ƚɗɋ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɩɥɨɬɢɧɵ ɢ ɛɟɪɟɝɨɜɨɝɨ ɭɫɬɨɹ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 
ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ଴ ∙ ுబభ௕  =ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ସ,ଽ଼ଵ଺ = Ͳ,ͻͷ͸, (6.13) 
 
ɝɞɟ 0 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ – ɩɪɢɧɢɦɚɟɦ 
ɨɤɪɭɝɥɭɸ ɮɨɪɦɭ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɭ. 
Ɉɩɪɟɞɟɥɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 
 ܪ˅ = ܪ଴ଶ − ఈ∙௩బమଶ∙௚ , (6.14) 
 
ɝɞɟ  = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; 

ɪаɫчQ0 - ɫɤɨɪɨɫɬɶ ɜ ɠɢɜɨɦ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ, ɦ2/ɫ; 
 - ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ (ɫ ɭɱɟɬɨɦ ɛɵɱɤɨɜ): 
 
 =  ሺʜʞʢ –  ˇː˃ሻ ሺʑ + ሺ݊ − ͳሻ ߜʐሻ ,  (6.15) 
 
ɝɞɟ   ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ. Ɍɚɤ ɤɚɤ b=16 ɦ, ɬɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɦɟɦ ߜʐ = Ͳ,ͳʹͷܾ = ʹ ɦ 
 ݒ଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋʐሻ = ଶଷଵ଼ሺଵ଼ହ−ଵହ଺ሻ∙ሺ଺ଽ+ሺ଺−ଵሻ∙ଶሻ = Ͳ,͹ͷ ɦ ɫ⁄ ,  (6.16) 
 ܪ = ͷ,ͳ͵ − ଵ,ଵ∙଴,଻ହమଶ∙ଽ,଼ଵ = ͷ,ͳͲˏ ,      
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɡɧɚɱɟɧɢɹ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ. ɉɪɢɧɢɦɚɟɦ H, 
ɪɚɜɧɨɟ 5 ɦɟɬɪɚɦ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ɇ = ͳͺͷ − ͷ = ͳͺͲ ɦ. (6.17) 
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6.2.4 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 
 Qɪ = Q୫ax − n ∙ Q˃ˆ˓ = Ͷͳͷͺ − ͳͲ ∙ ͳ͸Ͳ = ʹͷͷͺ ˏଷ ˔⁄  , (6.18) 
 
ɝɞɟ n –ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ȽȺ, ܳ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ  
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 
 ܪ଴ଵɩɨɜ = ( ொ˓.˒ˑ˅௠஻√ଶ௚)మయ = ቀ ଶହହ଼଴,ସଽ∙ଽ଺∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͷ,͵ʹ ˏ. (6.19) 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
   ܪ଴ଶ˒ˑ˅ = ( ொ˓ ˒ˑ˅௠∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚)మయ  = ቀ ଶହହ଼଴,ସଽ∙଴,ଽହଷ∙ଽ଺∙√ଶ∙ଽ,଼ଵቁమయ = ͷ,Ͷͻ ˏ. (6.20) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ ˒ˑ˅௕ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ହ,ଷଶଵ଺ = Ͳ,ͻͷ͵. (6.21) 
 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 ଴ܸ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻఋʐሻ = ଶହହ଼ሺଵ଼଺−ଵହ଺ሻ∙ሺଽ଺+ሺ଺−ଵሻ∙ଶሻ = Ͳ,ͺͲ ˏ/˔ ,   (6.22) 
 
ɝɞɟ  ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɷɬɭ 
ɨɬɦɟɬɤɭ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 186 ɦ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɧɚ ɭɬɨɱɧɢɬɫɹ. 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 ܪ˒ˑ˅ = ܪ଴ଶ ˒ˑ˅ − ఈ∙ బ ˒ˑ˅మଶ௚ = ͷ.Ͷͻ − ଵ,ଵ∙଴,଼଴మଶ∙ଽ,଼ଵ = ͷ,Ͷͷ ˏ.   (6.23) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇Ɏɉɍɪ = ∇Ƚȼ + ܪɩɨɜ = ͳͺͲ + ͷ,Ͷͷ = ͳͺͷ,Ͷͷ ɦ. (6.24) 
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ͳͺͷ,Ͷͷˏ < ͳͺ͸ ɦ. 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘɎɉɍ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ∇Ɏɉɍ = 186 ɦɟɬɪɨɜ. 
 
6.2.5 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ 
 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 
ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ƚ.1 ɩɪɢɥɨɠɟɧɢɟ Ƚ. 
 
6.2.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ αQమ˓ሺB+ሺ୬−ଵሻஔʐሻమ୥య = √ ଵ,ଵ∙ଶଷଵ଼మሺଽ଺+ሺ଺−ଵሻ∙ଶሻమ∙ଽ,଼ଵ =య ͵,͹͹ ˏ. (6.25) 
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ʜʞʢ − ∇ˇː˃ = ͳͺͷ − ͳͷ͸ = ʹͻ ˏ. (6.26) 
 
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: ξTబ = Tబ୦ˍ˓ = ͵,͹͹ = ͹,͸ͻ. (6.27) 
 
ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɞɥɢɧɚ ɫɥɢɜɧɨɣ ɝɪɚɧɢ - ɫɪɟɞɧɹɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ 
φ=0,95. 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ˋ ξTబ ɨɩɪɟɞɟɥɢɦ ξ˔ ˋ ξ′′˔: 
 ξୡ = Ͳ,ʹ͹ͺ,    
 ξୡ′′ = ʹ,ͷͷ.  
 
ɉɟɪɜɚɹ ɢ ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɪɚɜɧɵ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 hୡ′ = ξୡ ∙ hˍ˓ = Ͳ,ʹ͹ͺ ∙ ͵,͹͹ = ͳ,Ͳͷ ˏ, (6.28) 
 hୡ′′ = ξୡ′′ ∙ hˍ˓ = ʹ,ͷͷ ∙ ͵,͹͹ = ͻ,͸ʹ,  (6.29) 
 hʜʐ = ͸,ͻ ˏ,  
 ͻ,͸ʹ ˏ > ͸,ͻ ˏ.  
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Ɂɧɚɱɢɬ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɪɢɧɢɦɚɟɦ 
ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ. 
 
6.2.7 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ. 
ȼɟɥɢɱɢɧɚ ɩɟɪɟɩɚɞɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɜɵɯɨɞɟ ɩɨɬɨɤɚ ɢɡ ɜɨɞɨɛɨɣɧɨɝɨ 
ɤɨɥɨɞɰɚ ɜ ɪɭɫɥɨ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ΔZ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ܼ = ݍమଶ∙௚∙𝜑ʹ∙ℎʜʐమ − ߙ ∙ ݍమଶ∙௚∙(𝜎∙ℎ೎``)మ  , (6.30) 
 
ɝɞɟ  𝜎 = ͳ,ͳ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ. 
 ɉɨɥɭɱɚɟɦ: 
 ∆ܼ = ʹͳ,ͺ͹͹మଶ∙ଽ,଼ଵ∙Ͳ,ͻͷʹ∙଺,ଽమ − ͳ,ͳ ∙ ʹͳ,ͺ͹͹మଶ∙ଽ,଼ଵ∙ሺଵ,ଵ∙ଽ,଺ଶሻమ = Ͳ,͵͵ ˏ.  
 ݍ = ொ𝑝஻+ఋ˄∙ሺ௡−ଵሻ = ଶଷଵ଼ଽ଺+ଶ∙ሺ଺−ଵሻ = ʹͳ,ͺ͹ ˏଶ/˔. (6.31) 
 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ݀ˍ = 𝜎 ∙ ℎ௖`` − ሺℎʜʐ + ∆ܼሻ = ͳ,ͳ ∙ ͻ,͸ʹ − ሺ͸,ͻ + Ͳ,͵͵ሻ = ͵,͵ͷ ˏ.     (6.32) 
 
Ⱦɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 ܮʞ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖`` − ℎ௖`) = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͻ,͸ʹ − ͳ,Ͳͷሻ = Ͷ͵,Ͳͷ ˏ.   (6.33) 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ܮʑʝʓ = Ͳ,ͺ ∙  ܮʞ = ͵Ͷ,ͶͶ ˏ. (6.34) 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. 
Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
 ߜʑ = Ͳ,ͳͷ ∙ ݒ௖ ∙ √ℎ௖` = Ͳ,ͳͷ ∙ ʹͲ,ͺ͸ ∙ √ͳ,Ͳͷ = ͵,ʹͲ ˏ, (6.35) 
 
ɝɞɟ  ݒ௖ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ: 
 𝒱ɫ = ொ𝑝ሺ஻+∑ ఋɛሻ∙ℎ೎` = ଶଷଵ଼ሺଽ଺+ଶ∙ሺ଺−ଵሻሻଵ,଴ହ = ʹͲ,ͺ͸ ɦ/ɫ,  (6.36) 
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6.2.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ 
ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: − ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; −ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 
 B୬I = ୦√ ρ˄ρwሺଵ−୬ሻ+୬ሺଶ−୬ሻ−αభ , (6.37) 
 
ɝɞɟ ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 𝜌˄ ɢ 𝜌௪ – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ℎ = ߘʜʞʢ − ߘʞʝʓ = ͳͺͷ − ͳͶͻ,Ͷͷ = ͵ͷ,ͷͷ ˏ; ߘʞʝʓ = ߘʓʜʏ − ሺߜʑ + ݀ˍሻ = ͳͷ͸ − ሺ͵,ʹ + ͵,͵ͷሻ = ͳͶͻ,Ͷͷ ˏ. 
 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 B୬II = ஓn∙୦୲୥φሺ ρ˄ρw+୬−αభሻ , (6.38) 
 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; tgφ=0,7. 
Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧ 
ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ = ݂ሺ݊ሻ ɢ ܤ௡ூூ = ݂ሺ݊ሻ (ɪɢɫɭɧɨɤ 6.1). Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
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 Ɋɢɫɭɧɨɤ 6.1 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬I = fሺnሻ ɢ B୬II = fሺnሻ 
 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,͵͹ ɢ ܤ˒ = ʹ͹,ͻ͹ ˏ. ɉɪɢɦɟɦ ܤ˒ =ʹͺ ˏ. 
 
6.2.9 Ȼɵɤɢ. Ƚɚɥɟɪɟɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. Ɍɨɥɳɢɧɭ ɩɪɢɧɢɦɚɟɦ 2 ɦ, ɛɵɤɢ 
ɧɟɪɚɡɪɟɡɧɵɟ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. ɉɚɡɵ 
ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ ɩɪɢ ɷɬɨɦ 
ɜɵɞɜɢɝɚɸɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ. ȼɟɥɢɱɢɧɚ ɪɟɦɨɧɬɧɨɝɨ ɩɚɡɚ 0,6 ɦ, ɪɚɛɨɱɟɝɨ 1 ɦ. 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 
ɋɦɨɬɪɨɜɚɹ ɝɚɥɟɪɟɹ, ɪɚɡɦɟɪɨɦ 2ɯ2,5 ɦ, ɪɚɫɩɨɥɨɠɟɧɚ ɱɟɪɟɡ 13 ɦ ɩɨ ɜɵɫɨɬɟ ɨɬ 
ɛɭɪɨɜɨɣ ɝɚɥɟɪɟɢ, ɭɫɬɪɚɢɜɚɟɦɨɣ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ.  
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ 
ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɢɯ ɪɚɡɦɟɪɵ 
ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ͵˘͵,ͷ ˏ. 
 
6.2.10 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
 
Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɰɟɧɬɪɚ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ˒, (6.39) 
 
ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
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݈ଵ = Ͳ,ͳ ∙ ʹͺ = ʹ,ͺ ˏ.  Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɰɟɦ. ɡɚɜɟɫɵ ɞɨ ɰɟɧɬɪɚ ɞɪɟɧɚɠɚ ݈ଶ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 5 ɦɟɬɪɚɦ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ܪ௠௔௫ = Ͳ,ͷ ∙ ʹ͹ = ͳ͵,ͷˏ. (6.40) 
 ˆˇˈ    H୫ax = ∇ʜʞʢ − hʜʐ ୫୧୬ Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 ߜˊ˃˅ = ∆ு௃ˍ˓ ∙ ߛℎ = ଵ଺,ଶଵହ ∙ ͳ,ʹͷ = ͳ,͵ͷ ˏ , (6.41) 
 
ɝɞɟ ∆ܪ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɡɚɜɟɫɭ;  ܬˍ˓ = ͳͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ ɡɚɜɟɫɵ; ߛℎ = ͳ,ʹͷ –  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
 
6.2.11 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ:  
 ܽɞɪ ≥ ுௗ ∙ ఊ௡Iˍ˓,௠ , (6.42) 
 ܽɞɪ =ଶଽ ∙ ଵ,ଶହଶହ  = 1,45 ɦ,   
 
ɝɞɟ ܪ݀ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ = 30 ɦ,  ߛ݊= 1,25  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ  ܫɤɪ,݉= 25 – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ 
ɩɪɢɧɢɦɚɟɦ 2 ɦ, ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,2 ɦ. 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͳ͵,ͷ = ͸,͹ͷ ˏ . (6.43) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 0,8 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 
2,5 ɦ. 
 
6.2.12 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
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Ⱦɥɹ ɡɚɳɢɬɵ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ ɨɬ ɪɚɡɦɵɜɚ ɩɨɬɨɤɨɦ, ɫɛɪɚɫɵɜɚɟɦɵɦ ɱɟɪɟɡ 
ɩɥɨɬɢɧɭ, ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɢ ɪɢɫɛɟɪɦɚ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɛɨɹ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɪɚɧɟɟ: 
 ݈˅ = ͵Ͷ,ͶͶ ɦ ߜ˅ = ͵,ʹ ɦ ݀ˍ = ͵,͵ͷ ˏ. 
 
Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɬɫɹ 18 ɦ, ɬ.ɟ. 3 ɩɥɢɬɵ 6ɯ6 ɦ. ɀɟɥɟɡɨɛɟɬɨɧɧɵɟ 
ɩɥɢɬɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. Ɍɨɥɳɢɧɭ ɩɥɢɬ ɩɪɢɦɟɦ ɪɚɜɧɨɣ 1,5 ɦ. 
 
6.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɛɟɬɨɧɧɭɸ ɜɨɞɨɫɥɢɜɧɭɸ 
ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ.  
 
6.3.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɛɵɱɤɚ ɪɢɫɭɧɨɤ Ƚ.1 
ɩɪɢɥɨɠɟɧɢɹ Ƚ: 
 ܵ˒ˎ = ʹͺͺ,ͺͷ ˏଶ ;  ܵ˄ = Ͷͳͳ,ͳͷ ˏଶ 
 
ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
 ܩ˒ˎ = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଶ଼଼,଼ହ∙ଵ଺∙ଽ,଼ଵ∙ଶସ଴଴ଵ଺+ଶ = ͸ͲͶͷ,Ͳͷ ˍʜ/ˏ , (6.44) 
 
ɝɞɟ ɩлS  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 
Б - ɬɨɥɳɢɧɚ ɛɵɤɚ; 
Б - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ: 
 ܩ˄ = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ସଵଵ,ଵହ∙ଶ∙ଶସ଴଴∙ଽ,଼ଵଵ଺+ଶ = ͳͲ͹ͷ,ͷ͹ ˍʜ/ˏ ; (6.45) 
 
ɉɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺߘʣʞʢ − ߘʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳͺ͸ − ͳͺͲ + Ͳ,ͷሻ ∙ ͳ͸ = ͳͲͶ ˏଶ.  (6.46) 
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ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = Ͳ,Ͳͷͷ ∙ ͳͲͶ√ͳͲͶ ∙ ͻ,ͺͳ = ͷ͹ʹ,ʹͶ ˍʜ. (6.47) 
 
ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 ܲˊ = 𝜌௪ ∙ ݃ሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ ܾ = ͳͲͲͲ ∙ ͻ,ͺͳሺͷሻଶ ∙ ͺ = ͳͻ͸ʹ ˍʜ. (6.48) 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ݍˊ˓ ˃˔˚ = ொ௕ˊ = ହ଻ଶ,ଶସଵ଺ = ͵ͷ,͹͸ͷ ˍʜ/ˏ. (6.49) 
 
6.3.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ ଵ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଶଽమଶ = Ͷͳʹͷ,ͳͲͷ ˍʜ/ˏ . (6.50) 
 ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଶమଶ = ͳͻ,͸ʹ ˍʜˏ (6.51) 
 
ɉɪɢɝɪɭɡ ɜɨɞɵ ɜ ɇȻ:  
 ܹɩɪ = ܵɷɩ ∙ 𝜌ݓ ∙ ݃ = 1,686 ∙ 1000 ∙ 9,81 = 16,54 ˍʜˏ, (6.52) 
 
ɝɞɟ Sɷɩ= 1,686 ɦ 2- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɪɢɝɪɭɡɚ. 
Cɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ˅ = ܵˠ˒ ∙ ˅ߛ = ͳʹ͸,ͺͻ͹ ∙ ͳͲ = ͳʹ͸ͺ,ͻ͹ ˍʜˏ. (6.53) 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
 ܪ௧ = ͺ,ͷͷ ˏ;  ܪ௔௦ = ͳͲ,ͺ ˏ; ܪ௨ = ͵ͷ,ͷͷ ˏ; ܪௗ = ʹ͹ ˏ; ܪௗ௥ = ͷ,Ͷˏ. 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
 ˗ܹ = ܵˠ˒ ∙ ˅ߛ = ͳ͸Ͳ,ʹͺ ∙ ͳͲ = ͳ͸Ͳʹ,ͺ ˍʜ/ˏ. (6.54) 
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6.3.3 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 ݌ː = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ଶː ቁ, (6.55) 
 
ɝɞɟ ɧ  =13 ɤɇ/ɦ3- ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ;  
ɧh - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  
ɧ =20- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɫɨɨɪɭɠɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ: 
 ݌ଵ = ͳ͵ ∙ ͵ ∙ tanଶ ቀͶͷ − ଶ଴ଶ ቁ = ͳͻ,ͳˍʜ/ˏଶ, (6.56) 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ. ɦ: 
 ܧு = ௣భ∙ℎಹଶ = ଵଽ,ଵ∙ଷଶ = ʹͺ,͸Ͷ ɤɇ. (6.57) 
 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
 ݌ଶ = ːߛ ∙ ℎː ∙ ݐ݃ଶሺͶͷ − 𝜑ˆ˓ ʹሻ − ʹ ∙ ˔ˆ˓ ∙ ݐ݃ሺͶͷ − 𝜑ˆ˓ ʹሻ⁄⁄ , (6.58) 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
 ˆߛ ˓˅ˊ ˅ = ˆߛ ˓ − ሺͳ − ݊଴ሻ ∙ ˅ߛ , (6.59) 
 
ɝɞɟ ɝɪ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɞɨɥɟɪɢɬɚ 25 ɤɇ/ɦ); 
0n  - ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɞɥɹ ɞɨɥɟɪɢɬɚ 0,25); ˅ߛ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 ˆߛ ˓˅ˊ ˅ = ʹͷ − ሺͳ − Ͳ,ʹͷሻ ∙ ͳͲ = ͳ͹,ͷ ɤɇ/ɦ;  
 ݌ଶ = ͳ͵ ∙ ͵ ∙ ݐ݃ଶሺͶͷ − ͵ͷ ʹሻ − ͺͲ ∙ ݐ݃ሺͶͷ − ͵ͷ ʹሻ = −͹ʹ,͸ͻ⁄⁄ ɤɇ/ɦ2, 
 
ɝɞɟ  𝜑ˆ˓ = ͵ͷ. 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ɝɪh , ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ 
ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
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݌ଷ = ሺℎːːߛ + ℎˆ˓ˆߛ ˓ሻ ∙ ݐ݃ଶሺͶͷ − 𝜑ˆ˓ ʹሻ − ʹ ∙ ˔ ∙ ݐ݃ሺͶͷ − 𝜑ˆ˓ ʹሻ =⁄⁄  
=ሺ͵ ∙ ͳ͵ + ͸,ͷͷ ∙ ʹͷሻ ∙ ݐ݃ଶሺʹ͹,ͷሻ − ʹ ∙ ͺͲ ∙ ݐ݃ሺʹ͹,ͷሻ = ʹʹ,ʹͶɤɇ/ɦ2. (6.60) 
 ʔˆ˓ = ʟమ+ʟయଶ ∙ ℎˆ˓ = −଻ଶ,଺ଽ+ଶଶ,ଶସଶ ∙ ͸,ͷͷ = −ͶͲ͵,ʹͷ ɤɇ. (6.61) 
 
ȼɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɝɨ ɫɰɟɩɥɟɧɢɹ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ ɩɥɨɬɢɧɭ 
ɨɬɫɭɬɫɬɜɭɟɬ. 
 
5.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ.Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ∙ 𝜌଴ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ ; (6.62) 
 ℎ𝟎 = గ∙ℎభ%మఒ̅ = ଷ,ଵସ∙ଵ,଼ହమଶସ,଺ଽ = Ͳ,ͶͶ ɦ; (6.63) 
 ܹ˅ ˑˎː = ଵଶ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͺͷ ቀଶସ,଺ଽଷ,ଵସ + ଴,ସସ ଶ ቁ = ͹͵,Ͷʹ ˍʜˏ.  
 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
 ߛ௖ = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଶସ,଺ଽ଺,ଶ଼ − ଷ଼ ∙ ͳ,ͺͷ = ͵,ʹͶ ˏ.  (6.64) 
 
ɉɥɟɱɨ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɦɟɧɬɨɜ: 
 ˅ߛ ˑˎː = ∇ʜʞʢ − ∇ʞʝʓ − ߛ௖ = ͳͺͷ − ͳͶͻ,Ͷͷ − ͵,ʹͶ = ͵ʹ,͵ʹ ˏ. (6.65) 
 
6.4 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɨɥɭɱɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 6.1. Ⱦɥɹ ɤɚɠɞɨɣ ɫɢɥɵ ɩɨ ɋɇɢɉ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ 
ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɢ ɩɥɟɱɨ ɫɢɥɵ (ɟɫɥɢ ɦɨɦɟɧɬ ɫɢɥɵ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɬɨ ɡɧɚɤ 
«ɩɥɸɫ», ɟɫɥɢ ɩɪɨɬɢɜ – «ɦɢɧɭɫ»). ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ƚ, ɪɢɫɭɧɨɤ Ƚ.1. ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ Ƚ.2.  
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Ɍɚɛɥɢɰɚ 6.1 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 
ɜT  1,0 ĺ 4125.11 9.7 40013.52 
ɧT  1,0 ĸ 19.62 0.67 -13.15 
ɛG  0,95 Ļ 1075.57 8.06 -8235.63 
ɩлG  0,95 Ļ 6045.05 6.62 -38017.34 
ɜзɜW  1,0 Ĺ 1268.97 4.85 -6154.51 
фW  1,0 Ĺ 1602.86 6.91 11075.77 
ɧE  1,2 ĺ 28.64 1.01 34.72 
ɜɨлɧW  1,0 ĺ 73.41 24.74 1816.27 
qɡ 0,9 Ļ 35.77 11.86 -381.76 
Wɩɪ 1 Ļ 16.53966 5.91 97.75 
∑ M 6390.16 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ, ɩɪɨɯɨɞɹɳɟɦ ɱɟɪɟɡ 
ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 
1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ே஻˒ + ଺∙∑ ெ஻మ˒  ,  (6.66) 
 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ܰ = ͳͲʹͳ,͹ͻ + ͷ͹Ͷʹ,ͺͲ − ͳʹ͸ͺ,ͻ͹ − ͳ͸Ͳʹ,ͺ͸ + ͵ʹ,ͳͻ + ͳ͸,ͷͶ =  = ͵ͻͶͳ,Ͷͻ ˍʜ;  
 𝜎௨௬ = − ଷଽସଵ,ସଽଶ଼ + ଺∙ሺ଺ଷଽ଴.ଵ଺ሻଶ଼మ = −ͻͳ,ͺ͸ ˍʜ/ˏଶ;  
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ˅ߛ ∙ ܪௗ௨ ∙ ሺͳ − ݉௨ଶሻ ; (6.67) 
 ݉௨ = t݃ ߙଵ, (6.68) 
 
ɝɞɟ  ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ t݃ ߙଵ = Ͳ. 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ˅ߛ ∙ ܪௗ௨ ∙ ሺͳ − ݉௨ଶሻ = −ͻͳ,ͺ͸ ∙ Ͳ − ͳͲ ∙ ͵ͷ,ͷͷ ∙ ሺͳ − Ͳሻ = 
=−͵ͷͷ,ͷͶ ˍʜ/ˏଶ; (6.69) 
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 𝜏௫௬௨ = (˅ߛ ∙ ܪௗ௨ + 𝜎௬௨) ∙ ݉௨ = Ͳ ; (6.70) 
            𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ˅ߛ ∙ ܪௗ௨ ∙ ݉௨ଶ = −ͻͳ,ͺ͸ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͵ͷ,ͷͷ ∙ Ͳ = = −ͻͳ,ͺ͸ ˍʜ/ˏଶ; (6.71) 
 𝜎ଷ௨ = −˅ߛ ∙ ܪௗ௨ = −ͳͲ ∙ ͵ͷ,ͷͷ = −͵ͷͷ,ͷ ˍʜ/ˏଶ . (6.72) 
 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ே஻˒ − ଺∙∑ ெ஻మ˒ = − ଷଽସଵ,ସଽ ଶ଼ − ଺∙ሺ−଺ଷଽ଴.ଵ଺ሻଶ଼మ = −ͳͺͻ,͸͹ ˍʜ/ˏଶ ; (6.73) 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ˅ߛ ∙ ܪௗ௧ ∙ ሺͳ − ݉௧ଶሻ = −Ͷͺ,ͺͻ ˍʜ/ˏଶ , (6.74) 
 
ɝɞɟ ݉௧ = ˔tg ߙଶ = Ͳ,͹ͺ, ɝɞɟ ߙଶ =52– ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɟɣ. 
 𝜏௫௬௧ = −(˅ߛ ∙ ܪ௧ௗ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ ͺ,ͷͷ − ͳͺͻ,͸͹ሻ ∙ Ͳ,͹ͺ =  = ͺͳ,ʹ͵ ˍʜ/ˏଶ. (6.75) 
 𝜎ଵ௧ = −˅ߛ ∙ ܪ௧ௗ = −ͳͲ ∙ ͺ,ͷͷ = −ͺͷ,ͷͶˍʜ/ˏଶ; (6.76) 
             𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ˅ߛ ∙ ܪ௧ௗ ∙ ݉௧ଶ = −ͳͺͻ,͸͹ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͳͲ ∙ ͺ,ͷͷ ∙ 
 ∙ Ͳ,͹ͺଶ = −ʹͷ͵,Ͳ͵ ˍʜ/ˏଶ; (6.77) 
 
6.5 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ߛ௡ ∙ ߛ௟௖ ∙ |𝜎ଷ| ൑ ߛ௖ௗ ∙ ܴ௕, (6.78) 
 
ɝɞɟ ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ߛ௟௖ = ͳ; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ߛ௖ௗ = ͳ; 
 ܴ௕ = ଵ,ଶହ∙ଵ∙ଷହହ,ହଵ = ͶͶͶ,͵͹ͷ.  
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Ⱦɥɹ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ3,5 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ =ʹͳͲͲˍʜ/ˏଶ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɤ ʹͳͲͲˍʜ/ˏଶ  > ͶͶͶ,͵͹ͷˍʜ/ˏଶ. 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ;  
 −ͻͳ,ͺ͸ ˍʜ/ˏଶ < Ͳ. 
  
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ˅ߛ ∙ ܪௗ௨; (6.79) 
 ͻͳ,ͺ͸ ˍʜ/ˏଶ  > ͺͺ,ͺͺ͵ ˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ,  ɚ ɡɧɚɱɢɬ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 
 
6.6 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
ȼ ɪɚɫɱɟɬɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɜɟɫ ɡɭɛɚ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɧɟɝɨ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫ ɇȻ.. 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫ ɭɱɟɬɨɦ ɡɭɛɚ: 
 ܵ˒ˎ = ͵Ͷ͵,ʹͶ ˏଶ .  
 
ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
 ܩ˒ˎ = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଷସଷ,ଶସ∙ଵ଺∙ଽ,଼ଵ∙ଶସ଴଴ଵ଺+ଶ = ͹ͳͺ͵,͵ ˍʜ/ˏ . (6.80) 
 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɚ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ: 
 ܩ˄ = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ସ଺ହ,ହସ∙ଶ∙ଶସ଴଴∙ଽ,଼ଵଵ଺+ଶ = ͳʹͳ͹,ͻ ˍʜ/ˏ .  (6.81) 
 
Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɡɭɛ: 
 ܶ˅ ଶ = ܵˠ˒ ∙ = ͷͶ,͸ ∙ ͳͲ = ͷͶ͸ ˍʜ/ˏ . (6.82) 
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 ʞˑˎːˑˈ ˆˋˇ˓ˑ˔˕˃˕ˋ˚˚ˈ˔ˍˑˈ ˇ˃˅ˎˈːˋˈ ˔ ˅ˈ˓˘ːˈˆˑ ˄˟ˈ˗˃:  
 ܶ˅ = ܶ˅ ଵ + ܶ˅ ଶ = Ͷͳʹͷ,ͳ + ͷͶ͸ = Ͷ͸͹ͳ ˍʜ/ˏ . (6.83) 
 
ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଼,ହହమଶ = ͵ͷͺ,ͷ͹ ˍʜ/ˏ . (6.84) 
 
ɉɪɢɝɪɭɡ ɜɨɞɵ ɜ ɇȻ:  
 ܹɩɪ = ܵɷɩ ∙ 𝜌ݓ ∙ ݃ = 32,82 ∙ 1000 ∙ 9,81 = 321,96 ˍʜ/ˏ, (6.85) 
 
ɝɞɟ Sɷɩ= 32,82 ɦ 2 - ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɩɪɢɝɪɭɡɚ. 
ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɞɥɹ ɪɚɫɱɟɬɚ ɩɥɨɬɢɧɵ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 6.1. 
 
Ɍɚɛɥɢɰɚ 6.1 - ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɞɥɹ ɪɚɫɱɟɬɚ ɩɥɨɬɢɧɵ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ 
ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɋɢɥɚ, ɤɇ 
ɜT  1 ĺ 4671.11 
ɧT  1 ĸ 358.57 
ɛG  0.95 Ļ 1217.85 
ɩлG  0.95 Ļ 7183.33 
ɜзɜW  1 Ĺ 1268.97 
фW  1 Ĺ 1602.86 
ɧE  1.2 ĺ 28.64 
ɜɨлɧW  1 ĺ 73.41 ܳˊ 0.9 Ļ 35.77 Wɩɪ 1 Ļ 321.96 
 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒ ߛ௡. (6.86) 
 ܴ = (ܩ˒ˎ + ܩʐ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ + ܹ˒ ˓) ∙ t݃ 𝜑 + ܿ ∙ 𝜔 = = ሺ͹ͳͺ͵,͵͵ + ͳʹͳ͹,ͺͷ − ͳʹ͸ͺ,ͻ͹ − ͳ͸Ͳʹ,ͺ͸ + ͵ͷ,͹͹ + ͵ʹͳ,ͻ͸ሻ ∙ ∙ Ͳ,͹ + ͺͲ ∙ ʹͺ = ͸͵͸Ͳ,ͻͷ ˍʜ/ˏ , (6.87) 
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ɝɞɟ ݐ݃𝜑 = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ܿ = ͺͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ܤ˒ ∙ ͳ = ʹͺ ˏଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 ܨ = ܶ˅ − ܶː + ܹ˅ ˑˎː + ܧː = Ͷ͸͹ͳ,ͳͳ − ͵ͷͺ,ͷ͹ + ͹͵,Ͷͳ + ʹͺ,͸Ͷ =. = ͶͶͳͶ,͸Ͳ ˍʜ/ˏ .  (6.88) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ଺ଷ଺଴,ଽହ∙଴,ଽହସସଵସ,଺଴∙ଵ = ͳ,͵͸ͺ ;  
 ͳ,͵͸ͺ > ͳ,ʹͷ .  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ 
ɚɜɚɪɢɣ ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ, ɩɨɷɬɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, 
ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɷɬɨɝɨ ɡɚɤɨɧɚ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 
Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɟɬ ɫɨɛɫɬɜɟɧɧɢɤ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  
ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɨ ɨɛɨɫɧɨɜɚɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ 
 
7.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 
ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 
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Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
ɗɤɢɦɱɚɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 
 ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ;  
 ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
ɗɤɢɦɱɚɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ;  
 ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 
 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ  
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ 
ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ 
ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ.  
Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 
 Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ;  
 ȽɈɋɌ 12.0.230-2007 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
 ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ»; 
 ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɍɬɜ. 
ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328; 
 ɊȾ 153-34.0-03.301-00 – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.07.2008 №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ 
ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ.  
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2 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ   
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ 
ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ 
ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
Ʉɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɧɚ 
ɜɫɟɯ ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
 ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɢ ɪɟɦɨɧɬ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɜ ɡɨɧɟ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɬɪɟɛɨɜɚɧɢɹɦ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɫɬɚɧɞɚɪɬɨɜ; 
 ɩɪɢ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɪɚɫɱɟɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɢɬɭɚɰɢɣ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɫɬɟɩɟɧɟɣ ɭɝɪɨɡɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ Ƚɗɋ; 
 ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɛɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɛɟɡɨɩɚɫɧɵɯ 
(ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɲɬɚɬɧɵɣ ɫɨɫɬɚɜ ɩɟɪɫɨɧɚɥɚ; 
 ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɜɵɜɟɲɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɢ 
ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɢɡ ɡɨɧ ɜɨɡɦɨɠɧɨɝɨ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ ɧɚ ɨɬɦɟɬɤɢ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɨɝɨ ɡɚɬɨɩɥɟɧɢɹ, ɨɩɨɥɡɧɹ, 
ɨɛɪɭɲɟɧɢɹ ɢɥɢ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ; 
 ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɩɨɦɟɳɟɧɢɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɪɨɣɫɬɜ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ; ɚ 
ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ɉɟɪɫɨɧɚɥ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɨɥɠɟɧ ɛɵɬɶ 
ɢɡɜɟɳɟɧ ɢ ɡɧɚɬɶ ɨɛ ɨɛɴɟɦɟ ɭɤɨɦɩɥɟɤɬɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɡɨɧ ɢ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɭɤɚɡɚɧɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ; 
 ɢɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ ɗɤɢɦɱɚɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ 
ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ; 
 ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɧɬɪɨɥɶ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɩɪɨɜɟɪɤɢ: 
ɫɨɨɬɜɟɬɫɬɜɢɹ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ, ɬɚɤ ɢ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɟɦɨɧɬɟ ɢɥɢ ɜ 
ɪɟɡɟɪɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɡɧɚɧɢɣ 
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ɪɚɛɨɬɧɢɤɚɦɢ ɫɯɟɦ ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ, ɫɯɟɦ ɪɚɡɦɟɳɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, 
ɧɚɜɵɤɨɜ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɚɤɬɢɤɟ; ɡɧɚɧɢɣ ɪɚɛɨɬɧɢɤɚɦɢ ɋɂɁ, ɫɪɟɞɫɬɜ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, 
ɧɚɜɵɤɨɜ ɢɯ ɩɪɢɦɟɧɟɧɢɹ ɩɨ ɧɚɡɧɚɱɟɧɢɸ;  
 ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɛɥɸɞɟɧɢɹ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɝɢɟɧɵ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ 
ɦɟɫɬɚɯ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 
 ɧɚ ɤɚɠɞɨɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ 
ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɛɴɟɦɟ, ɨɛɹɡɚɬɟɥɶɧɨɦ 
ɞɥɹ ɞɚɧɧɨɣ ɞɨɥɠɧɨɫɬɢ ɢɥɢ ɩɪɨɮɟɫɫɢɢ; 
 ɩɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ 
ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ; 
 ɩɟɪɫɨɧɚɥ Ƚɗɋ ɢ ɩɪɢɜɥɟɤɚɟɦɵɣ ɞɥɹ ɪɚɛɨɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ 
ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧ ɡɧɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɢ 
ɫɨɛɥɸɞɚɬɶ ɟɝɨ ɬɪɟɛɨɜɚɧɢɹ; 
 ɩɟɪɫɨɧɚɥ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ ɫɬɚɧɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɢɧɫɬɪɭɦɟɧɬɵ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɸɳɢɣ ɫɜɚɪɨɱɧɵɟ ɢ ɞɪɭɝɢɟ 
ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ, ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɢɫɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ; 
 ɩɟɪɫɨɧɚɥ, ɞɨɩɭɫɤɚɟɦɵɣ ɤ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɹɯ, ɝɞɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɝɨɪɸɱɢɟ, ɬɨɤɫɢɱɧɵɟ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɞɨɥɠɟɧ ɡɧɚɬɶ ɫɜɨɣɫɬɜɚ ɷɬɢɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɧɢɦɢ; 
 ɜɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰ.ɨɛɭɜɶɸ ɢ 
ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ; 
 ɜɟɫɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɜɥɚɞɟɬɶ ɩɪɢɟɦɚɦɢ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨɩɚɜɲɟɝɨ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɚɡɚɧɢɹ ɟɦɭ ɩɟɪɜɨɣ ɩɨɦɨɳɢ, ɚ ɬɚɤɠɟ ɨɤɚɡɚɧɢɹ ɬɚɤɨɣ ɩɨɦɨɳɢ 
ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɞɪɭɝɢɯ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ; 
 ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ; 
 ɲɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ 
ɩɥɨɬɧɵɦɢ ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ 
ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ; 
 ɡɚɳɢɬɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɫɥɟɞɭɟɬ ɨɤɪɚɲɢɜɚɬɶ ɜ ɠɟɥɬɵɣ ɰɜɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.4.026. Ɉɝɪɚɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ 
ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɦɢ ɧɚɞɩɢɫɹɦɢ, ɡɧɚɤɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɫɢɝɧɚɥɶɧɵɦ 
ɨɫɜɟɳɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɯɨɪɨɲɭɸ ɜɢɞɢɦɨɫɬɶ ɦɟɫɬɚ 
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ɨɝɪɚɠɞɟɧɢɹ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɜɨɡɦɨɠɧɨɝɨ ɩɪɨɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɩɪɨɯɨɞɚ 
ɩɟɲɟɯɨɞɨɜ; 
 ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɡɚɤɪɵɜɚɸɳɢɟɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɹɳɢɤɢ ɫ ɨɬɞɟɥɟɧɢɹɦɢ ɞɥɹ ɱɢɫɬɨɝɨ ɢ ɝɪɹɡɧɨɝɨ 
ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɬɢɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɚɹ ɢɥɢ ɥɶɧɹɧɚɹ ɜɟɬɨɲɶ. ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɩɪɨɦɚɫɥɟɧɧɵɣ 
ɨɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɢɡ ɹɳɢɤɨɜ ɟɠɟɞɧɟɜɧɨ ɫɥɟɞɭɟɬ ɨɬɩɪɚɜɥɹɬɶ ɧɚ ɭɬɢɥɢɡɚɰɢɸ; 
 ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ 
ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ 
(ɚɩɬɟɱɤɢ, ɧɨɫɢɥɤɢ, ɲɢɧɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɟɚɧɢɦɚɰɢɢ); 
 ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɧɚ 
ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɩɥɚɤɚɬɵ, ɧɚɝɥɹɞɧɨ ɢɥɥɸɫɬɪɢɪɭɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɦɟɬɨɞɵ 
ɪɚɛɨɬɵ ɢ ɩɪɢɟɦɵ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɨɫɬɪɚɞɚɜɲɢɦ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ; 
 ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ 
ɧɟɨɛɟɫɩɟɱɟɧɢɢ ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ; 
 ɧɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ; 
 ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɞɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 
ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ 
ɢ ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ ɡɧɚɬɶ, ɜɵɩɨɥɧɹɬɶ ɢ ɧɟɫɬɢ ɩɟɪɫɨɧɚɥɶɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɨɦ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤɚɪɬɚɦ ɢ ɢɧɫɬɪɭɤɰɢɹɦ), 
ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ; 
 ɪɚɛɨɬɵ ɧɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦ, 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Ƚɗɋ 
ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ (ɢɥɢ) ɪɚɫɩɨɪɹɠɟɧɢɹɦ; 
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 ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ ɜɟɞɟɬ 
ɞɟɠɭɪɧɵɣ ɩɟɪɫɨɧɚɥ ɜ "ɀɭɪɧɚɥɟ ɭɱɟɬɚ ɪɚɛɨɬ ɩɨ ɧɚɪɹɞɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ". ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɭɱɟɬ ɢ ɪɟɝɢɫɬɪɚɰɢɸ ɪɚɛɨɬ ɜɟɞɟɬ ɪɚɛɨɬɧɢɤ, 
ɜɵɞɚɸɳɢɣ ɧɚɪɹɞ (ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ); 
 ɨɪɝɚɧɢɡɚɰɢɹ ɤɚɛɢɧɟɬɚ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ 
ɩɟɪɫɨɧɚɥɨɦ. 
 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 
Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 
 Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  
 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 
 ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 
 ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ.  
Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 
 ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ;  
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 ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 
 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 
ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ 
ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ 
ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ 
ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ 
ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.  
Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 
 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 
ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
 ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
78 
 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ 
ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ 
ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ 
ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ 
ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ 
ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, 
ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ 
ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ).  
Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ 
ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ 
ɩɨɠɚɪɚ. 
 
7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 
1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 
3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 
4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 
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5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ ɩɨɦɟɳɟɧɢɹ, 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ 
ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ 
ɜɟɧɬɢɥɟɣ. 
6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 
ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ ɫɚɦɨɣ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 
8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 
9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 
10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 
 
7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
  
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɚ 
ɬɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɢɯ ɫɨɫɬɚɜɟ, ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɤɚɡɵɜɚɟɬ ɝɢɞɪɨɭɡɟɥ ɜ ɰɟɥɨɦ, ɤɚɤ ɫɨɫɬɚɜɧɚɹ ɱɚɫɬɶ ɧɨɜɨɝɨ 
ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ: 
 Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɩɪɢɧɹɬɚ ɧɚ ɜɫɟɧɚɪɨɞɧɨɦ 
ɝɨɥɨɫɨɜɚɧɢɢ 12 ɞɟɤɚɛɪɹ 1993 ɝ.); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 
04.05.1999; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89-ɎɁ 
ɨɬ 24.06.1998; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» (14 
ɦɚɪɬɚ 1995 ɝɨɞɚ N 33-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 10.05.2007 N 69-ɎɁ); 
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 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɦ ɛɥɚɝɨɩɨɥɭɱɢɢ 
ɧɚɫɟɥɟɧɢɹ» (30 ɦɚɪɬɚ 1999 ɝɨɞɚ N 52-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 
01.12.2007 N 309-ɎɁ); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ» 
(21 ɢɸɥɹ 1997 ɝ. N 117-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 23.12.2003 N 186-ɎɁ); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» (23 ɧɨɹɛɪɹ 1995 ɝ. 
№ 174-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 16.05.2008 N 75-ɎɁ) ; 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» (20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ, ɜ ɪɟɞ. Ɏɟɞɟɪɚɥɶɧɵɯ 
ɡɚɤɨɧɨɜ ɨɬ 06.12.2007 N 333-ɎɁ); 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɛɴɟɤɬɚɯ ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɫɥɟɞɢɹ (ɩɚɦɹɬɧɢɤɚɯ 
ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ) ɧɚɪɨɞɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» (25.06.02 №73-ɎɁ ɜ ɪɟɞ. 
Ɏɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɨɬ 08.11.2007 N 258-ɎɁ). 
 Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001; 
 ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006; 
 Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006; 
 Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɗɤɢɦɱɚɧɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ; 
 ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 
 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
7.4.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
 ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
 ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
 ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
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ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 
ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ. ȼ 
ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
 ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
 ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
 ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
 ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
 ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, 
ɩɨɞɬɨɩɥɟɧɢɹ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɜɫɟ ɫɬɪɨɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɨɩɨɪɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɢ ɫɜɹɡɢ, ɦɚɱɬɵ, ɢɡɝɨɪɨɞɢ ɢ ɞɪ. 
ɫɬɪɨɟɧɢɹ, ɜɵɫɬɭɩɚɸɳɢɟ ɧɚɞ ɡɟɦɥɟɣ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 ɦ.  
ȼ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɧɟɱɢɫɬɨɬɵ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢ 
ɨɛɳɟɫɬɜɟɧɧɵɯ ɭɛɨɪɧɵɯ, ɫɤɨɬɧɵɯ ɞɜɨɪɨɜ ɢ ɫɜɚɥɨɤ ɜɵɛɢɪɚɸɬɫɹ ɢ ɨɬɜɨɡɹɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɦɨɫɜɚɥɚɯ ɧɚ ɩɨɥɢɝɨɧɵ ɨɬɯɨɞɨɜ, ɝɞɟ ɭɤɥɚɞɵɜɚɸɬɫɹ 
ɜ ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɤɨɬɥɨɜɚɧɵ. 
ȼ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɡɚɬɨɩɥɟɧɢɸ ɢ ɩɟɪɟɧɨɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɨɣ ɦɟɫɬɧɨɫɬɢ. ɋɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 3907-85 (ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-
85 ɨɬ 1.07.1985) ɩɨɞɥɟɠɚɬ ɩɟɪɟɧɨɫɭ ɤɥɚɞɛɢɳɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚ 2 ɦ ɧɢɠɟ ɍɆɈ. ȼɫɟ ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɣ ɤɥɚɞɛɢɳ ɤ ɩɟɪɟɡɚɯɨɪɨɧɟɧɢɹɦ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫ 
ɜɵɩɨɥɧɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ ɩɨɱɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ, 
ɦɟɯɚɧɢɡɦɨɜ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɉɱɢɫɬɤɚ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɵɦ  ɞɥɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɨɞɨɨɛɦɟɧɚ 6 ɢ ɛɨɥɟɟ ɨɱɢɫɬɤɭ ɨɬ ɞɪɟɜɟɫɧɨ-
ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ  ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɇɉɍ ɞɨ ɨɬɦɟɬɤɢ ɧɚ 2 ɦ ɧɢɠɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɪɚɛɨɬɤɢ  ɫ 
ɨɫɬɚɜɥɟɧɢɟɦ ɩɧɟɣ ɧɟ ɜɵɲɟ 50 ɫɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɤɚɸɬ 
ɨɬɤɚɡ ɨɬ ɨɱɢɫɬɤɢ ɨɬ ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɟɫɥɢ  ɪɚɫɱɟɬɚɦɢ 
ɩɪɨɝɧɨɡɚ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ ɨɫɬɚɸɳɟɣɫɹ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ 
ɞɪɟɜɟɫɢɧɵ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ (ɩɪɢɦɟɱɚɧɢɟ ɤ ɩ.3.3.2. ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ № 3907-85 ɨɬ 1.07.1985). 
Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
 ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 
 ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 
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 ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
 
7.4.2 ȼɨɞɨɨɯɪɚɧɧɚɹ ɡɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɢ ɜɨ ɢɫɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ȼɨɞɧɨɝɨ ɤɨɞɟɤɫɚ № 74 
- ɎɁ ɨɬ 3.06.2006 ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɜɨɞɨɨɯɪɚɧɧɚɹ 
ɡɨɧɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ. 
ȼ ɩɪɨɟɤɬɟ ɨɛɨɫɧɨɜɵɜɚɸɬɫɹ ɝɪɚɧɢɰɵ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɢ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ 
ɩɨɥɨɫɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɩɪɨɬɢɜɨɷɪɨɡɢɨɧɧɵɯ 
ɢ ɞɪɭɝɢɯ ɜɨɞɨɨɯɪɚɧɧɨ-ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɨɬ 23 ɧɨɹɛɪɹ 1996 ɝ. №1404 ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɢ ɪɚɫɲɢɪɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɨɛɴɟɤɬɨɜ, ɩɪɹɦɨ ɢɥɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɤ ɧɟɦɭ ɡɟɦɟɥɶ; 
 ɪɚɡɦɟɳɟɧɢɟ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, ɩɬɢɰɟɮɚɛɪɢɤ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɭɞɨɛɪɟɧɢɣ ɧɟ ɨɛɟɡɜɪɟɠɟɧɧɵɯ ɧɚɜɨɡɨɫɨɞɟɪɠɚɳɢɯ ɫɬɨɱɧɵɯ ɜɨɞ; 
 ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 
 ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬ ɡɚɯɨɪɨɧɟɧɢɹ ɛɵɬɨɜɵɯ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɸɳɢɯ ɧɚ 
ɤɚɱɟɫɬɜɨ ɜɨɞ; 
 ɩɪɢɦɟɧɟɧɢɟ ɚɜɢɚɨɩɵɥɟɧɢɹ ɥɟɫɧɵɯ ɭɝɨɞɢɣ ɹɞɨɯɢɦɢɤɚɬɚɦɢ, ɧɚ ɤɨɬɨɪɵɟ 
ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ; 
 ɪɚɡɪɭɲɟɧɢɟ ɝɪɭɧɬɨɜɨɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɜ ɩɪɟɞɟɥɚɯ ɛɟɪɟɝɨɜɵɯ 
ɭɫɬɭɩɨɜ ɢ ɩɥɹɠɟɣ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɫɤɥɨɧɨɜ ɪɟɤ, ɨɜɪɚɝɨɜ, ɭɫɬɭɩɨɜ ɢ ɤɪɭɬɵɯ 
ɭɱɚɫɬɤɨɜ ɫɤɥɨɧɨɜ ɬɟɪɪɚɫ ɢ ɞɪɭɝɢɯ ɮɨɪɦ ɪɟɥɶɟɮɚ. 
ȼ ɩɪɟɞɟɥɚɯ ɩɪɢɛɪɟɠɧɨɣ ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɤ ɨɝɪɚɧɢɱɟɧɢɹɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ ɡɚɩɪɟɳɚɟɬɫɹ: 
 ɪɚɫɩɚɲɤɚ ɡɟɦɟɥɶ; 
 ɤɨɨɩɟɪɚɬɢɜɧɨɟ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɥɟɬɧɢɯ ɥɚɝɟɪɟɣ, ɜɨɞɨɩɨɣ ɢ ɜɵɩɚɫ ɫɤɨɬɚ; 
 ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɥɨɞɨɱɧɵɯ ɩɪɢɱɚɥɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ ɦɟɫɬ. 
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ɇɚ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɟɞɟɧɢɸ ɥɟɫɧɨɝɨ ɯɨɡɹɣɫɬɜɚ: ɪɭɛɤɢ, ɭɯɨɞɚ, ɫɚɧɢɬɚɪɧɵɟ ɪɭɛɤɢ, 
ɨɯɪɚɧɚ ɥɟɫɨɜ ɨɬ ɩɨɠɚɪɚ. 
 
7.4.3 ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  
Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ – ɜ ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 
Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 
 ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
 ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɪɚɜɢɥɚɦɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 
 ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɮɥɨɬɚ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ 
ɧɟɩɨɩɚɞɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɤɜɚɬɨɪɢɸ; 
 ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɢ ɫɚɧɢɬɚɪɧɨ-
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ, ɢ 
ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
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 ɫɢɫɬɟɦɵ ɨɬɜɨɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɨ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɨɬ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɞɪɟɧɚɠɢ, ɤɚɧɚɜɵ, ɜɨɞɨɨɬɜɨɞɹɳɢɟ ɤɚɧɚɥɵ ɢ ɞɪ.); 
 ɫɟɬɢ ɜɨɞɨɩɪɨɜɨɞɚ, ɤɚɧɚɥɢɡɚɰɢɢ, ɞɪɟɧɚɠɚ ɢ ɢɯ ɫɨɨɪɭɠɟɧɢɹ; 
 ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜɚ; 
 ɩɪɨɬɢɜɨɨɩɨɥɡɧɟɜɵɟ, ɩɪɨɬɢɜɨɨɛɜɚɥɶɧɵɟ, ɩɪɨɬɢɜɨɥɚɜɢɧɧɵɟ, 
ɩɪɨɬɢɜɨɫɟɥɟɜɵɟ ɢ ɛɟɪɟɝɨɭɤɪɟɩɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɤɨɧɬɪɨɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɪɟɠɢɦɨɦ ɩɨɞɡɟɦɧɵɯ ɜɨɞ; 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɝɥɟɝɨɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɥɟɫɨɪɭɛɤɟ 
ɢ ɥɟɫɨɨɱɢɫɬɤɟ.  
Ɉɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨ 
ɛɚɫɫɟɣɧɭ ɪ.Ɂɟɹ 2015ɝ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɞɟ ɜɵɹɜɥɟɧɧɵɯ 
ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ 
ɜɥɢɹɧɢɹ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɩɨ ɞɚɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ 
«ɫɥɚɛɨɡɚɝɪɹɡɧёɧɧɚɹ ɬɹɠёɥɵɦɢ ɦɟɬɚɥɥɚɦɢ», ɚ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ – 
«ɛɥɚɝɨɩɪɢɹɬɧɨɟ». Ɉɫɧɨɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɹ – ɩɪɟɞɩɪɢɹɬɢɹ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ, ɰɟɥɥɸɥɨɡɧo-ɛɭɦɚɠɧɨɣ, ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ, 
ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 
ȼ ɪɟɝɢɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɪɟɞɤɢɯ ɠɢɜɨɬɧɵɯ: ɤɚɛɚɪɝɭ, 
ɢɡɸɛɪɚ, ɛɭɪɨɝɨ ɦɟɞɜɟɞɹ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɬɢɰ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ 
ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ 
ɍɝɥɟɝɨɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɧɢɯ. Ɍɚɤɠɟ ɧɟɨɛɯɨɢɦɨ ɫɨɜɦɟɫɬɧɨ ɫ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ 
Ⱦɢɪɟɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ 
ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɣ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɫɬɚɜɢɬɶ ɩɪɨɝɪɚɦɦɭ, ɝɥɚɜɧɨɣ ɰɟɥɶɸ 
ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɨɬɜɥɟɱɟɧɢɟ ɠɢɜɨɬɧɵɯ ɨɬ ɦɟɫɬ ɢɯ ɨɛɢɬɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɚɸɬ ɜ 
ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ. Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɦɨɠɟɬ ɫɬɚɬɶ 
ɭɫɬɪɨɣɫɬɜɨ ɫɩɟɰɢɚɥɶɧɵɯ ɩɨɞɤɨɪɦɨɱɧɵɯ ɦɟɫɬ. 
ȼɨɞɵ ɛɨɝɚɬɵ ɪɚɡɥɢɱɧɵɦɢ ɪɵɛɚɦɢ: ɚɦɭɪɫɤɢɦ ɧɨɫɚɬɵɦ ɩɟɫɤɚɪёɦ, 
ɜɥɚɞɢɫɥɚɜɢɟɣ, ɠɟɪɟɯɨɦ, ɱɟɛɚɤɨɦ, ɬɚɣɦɟɧɟɦ, ɯɚɪɢɭɫɨɦ. ɉɨɷɬɨɦɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ 
ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ 
ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ɂɟɹ  ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  ɜɨɞ ɜ ɪ.Ɂɟɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ 
ɡɚɝɪɹɡɧɹɸɳɢɯ  ɜɟɳɟɫɬɜ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ.  
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6.4.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 
1.) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ: 
 ܯ = ே∙௤ଵ଴଴% ∙ 𝜌, (6.1) 
 
ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (622774 ɦ3); ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ =1,8%); 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3); 
 ܯ = ଺ଶଶ଻଻ସ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ʹͺͲʹ͵ ˕. 
 
2.) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɬɚɤɠɟ ɩɨ ɮɨɪɦɭɥɟ 
(6.1).  
 ܯ = ଽହ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = ͳ,ͻ ˕. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ:  
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;  
– ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ;  
– ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ. 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  
Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɨɞ 2022 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 336 336 336 336 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 4200 4200 4200 4200 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 1411200 1411200 1411200 1411200 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 1 1 1 1 
Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 
Ɇȼɬ∙ɱ 1176 1176 1176 1176 
Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 1410024 1410024 1410024 1410024 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ∙ɱ 1079,75 1112,75 1145,67 1177,58 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 126,8 130,7 134,6 138,4 
ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɦɥɧ.ɪɭɛ. 19,3 19,9 20,5 21,1 
 
ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
87 
 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 
ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 276 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 77 ɦɟɫɹɰɟɜ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2016 ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ.  
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 85  
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274 92  
ɂɬɨɝɨ  178  
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ ɩɨ ɬɚɛɥɢɰɟ 8.3. 
 
Ɍɚɛɥɢɰɚ 8.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ  % 
ɗɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 
Ɉɬ 6 ɞɨ 16 ɥɟɬ 0,09 
Ɉɬ 17 ɞɨ 25 0,14 
 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 
2017 – 2042 ɝɝ. (ɬɚɛɥɢɰɚ 8.4). 
 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 45,5 
ɈȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 
3,2 
ɈȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,9 
ɂɬɨɝɨ  49,6 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ɋɟɥɟɦɞɠɚ, ɫɨɫɬɚɜɥɹɟɬ 12 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ∙ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ  
 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 
 Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ , % 
 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ 
ɧɚɥɨɝɢ: 
- ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 12 ɪɭɛ. 
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п̬о̛̏̚од̭т̏е̦̦ы̵ 
̴о̦до̏
ˀа̵̭оды ̦а у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥па̛̦̜
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 44,47 52,96 53,52 53,52 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ,  ɦɥɧ.ɪɭɛ. 12,47 13,66 13,15 12,64 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ,  ɦɥɧ.ɪɭɛ. 59,27 177,81 177,81 177,81 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ,  ɦɥɧ.ɪɭɛ. 0,78 1,28 1,23 1,18 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ,  ɦɥɧ.ɪɭɛ. 16,53 49,60 49,60 49,60 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ,  ɦɥɧ.ɪɭɛ. 10,16 33,38 34,84 34,84 
ɂɬɨɝɨ,  ɦɥɧ.ɪɭɛ. 143,68 328,69 330,14 329,58 
89 
 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 497,0 536,0 554,0 570,4 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 471,4 506,8 522,8 537,3 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 4,3 4,3 4,3 4,3 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 30,9 30,4 29,2 28,1 
 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». 
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2021 2022 2023 2024 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2739,6 2823,2 2911,4 2991,8 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 328,7 330,1 329,6 329,0 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 2410,9 2493,1 2581,8 2662,7 
EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 2410,9 2493,1 2581,8 2662,7 
NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 482,2 498,6 516,4 532,5 
ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 1928,7 1994,4 2065,4 2130,2 
 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2 
 
 Ɋɢɫɭɧɨɤ 8.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ.  
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8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ  Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113;  
ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 
ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert» ɮɢɪɦɵ «Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 366 Ɇȼɬ 
ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ; 
- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 
ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ 
– 1 ɤɜɚɪɬɚɥ 2017 ɝɨɞɚ. 
Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɢɧɹɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
 
8.6 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 69 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ 10810 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,75 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ∙ɱ 0,11 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 81211 
 
8.7 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
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ɛɸɞɠɟɬɨɜ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
Ƚɨɞ 2021 2022 2023 2024 2025 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 194,7 1036,9 1112,5 1145,3 1175,0 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 162,2 1001,7 1077,7 1111,7 1142,6 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 28,2 30,9 30,4 29,2 28,1 
 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɪɨɫɬɚ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
8.8 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 
 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ: 
- ɪɵɧɨɱɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
-ɤɚɩɢɬɚɥɶɧɵɟ – ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 
ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
-ɨɩɟɪɚɰɢɨɧɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 
ɩɟɪɢɨɞ. 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɨɬɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 8.3, 8.4 ɢ 8.5. 
 
 Ɋɢɫɭɧɨɤ 8.3 - ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 
ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ 
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ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, %
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NPV, ɭɦɟɧɶɲɟɧɢɟ – ɨɛɪɚɬɧɵɣ ɷɮɮɟɤɬ. 
 
 Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
 
ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ 
NPV. 
 
 Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɰɟɧɵ ɫɛɵɬɚ 
 
ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɧɚ ɩɪɨɞɭɤɰɢɸ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ NPV, 
ɭɜɟɥɢɱɟɧɢɟ – ɤ ɟɝɨ ɪɨɫɬɭ. 
 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
- ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ; 
- ɭɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ; 
- ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 
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0
2
4
6
8
10
12
14
0 5 10 15 20
ɂɡ
ɦɟ
ɧɟɧ
ɢɟ 
ɱɢ
ɫɬɨ
ɝɨ 
ɩɪ
ɢɜ
ɟɞɟ
ɧɧ
ɨɝɨ
 ɞɨ
ɯɨɞ
ɚ, 
ɦɥ
ɧ. 
ɪɭɛ
.
ɂɡɦɟɧɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ, %
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9 Ʉɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ  
 
ɇɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ ɢ ɩɨɞɫɬɚɧɰɢɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɛɟɥɶɧɵɟ ɫɟɬɢ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɉɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫɢɥɨɜɵɟ ɤɚɛɟɥɢ ɧɚɩɪɹɠɟɧɢɟɦ 6, 10, 20 
ɤȼ, ɨɬɯɨɞɹɳɢɟ ɨɬ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɬɚɧɰɢɢ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ, 
ɫɥɭɠɚɳɢɟ ɞɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɦɟɫɬɧɨɝɨ ɪɚɣɨɧɚ; ɫɢɥɨɜɵɟ 
ɤɚɛɟɥɢ ɫɟɬɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚɩɪɹɠɟɧɢɟɦ 6 ɢ 3 ɤȼ ɢ 600, 380, 380/220, 220 
ȼ. 
ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɛɟɥɟɣ, ɢɯ ɩɪɨɤɥɚɞɤɢ ɢ 
ɦɨɧɬɚɠɚ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɄɅ. ɇɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɫɨɜɪɟɦɟɧɧɵɟ ɩɨɞɡɟɦɧɵɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɵɟ ɄɅ ɦɨɝɭɬ ɜ 5 ɪɚɡ ɢ ɛɨɥɟɟ ɩɪɟɜɵɲɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ. Ɉɞɧɚɤɨ ɭɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 
(ɦɢɧɢɦɚɥɶɧɵɣ ɡɟɦɥɟɨɬɜɨɞ, ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ, ɦɟɧɶɲɢɟ ɢɡɞɟɪɠɤɢ ɩɪɢ 
ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ, ɦɟɧɶɲɢɟ ɩɨɬɟɪɢ, ɜɵɫɨɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɩɟɪɟɝɪɭɡɤɚɦ ɢ ɞɪ.) ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɶ ɷɬɨ 
ɫɨɨɬɧɨɲɟɧɢɟ ɜ ɩɨɥɶɡɭ ɤɚɛɟɥɟɣ. 
 
9.1 Ɉɩɪɟɞɟɥɟɧɢɹ 
 
Ʉɚɛɟɥɶɧɚɹ ɥɢɧɢɹ- ɷɬɨ ɥɢɧɢɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɥɢ ɨɬɞɟɥɶɧɵɯ 
ɢɦɩɭɥɶɫɨɜ ɟɟ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɚɛɟɥɟɣ ɫ 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ, ɫɬɨɩɨɪɧɵɦɢ ɢ ɤɨɧɰɟɜɵɦɢ ɦɭɮɬɚɦɢ (ɡɚɞɟɥɤɚɦɢ) ɢ 
ɤɪɟɩɟɠɧɵɦɢ ɞɟɬɚɥɹɦɢ. 
Ʉɚɛɟɥɶɧɵɦ ɫɨɨɪɭɠɟɧɢɟɦ ɧɚɡɵɜɚɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟ, ɫɩɟɰɢɚɥɶɧɨ 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜ ɧɟɦ ɤɚɛɟɥɟɣ, ɤɚɛɟɥɶɧɵɯ ɦɭɮɬ, ɚ ɬɚɤɠɟ 
ɦɚɫɥɨɩɨɞɩɢɬɵɜɚɸɳɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ. Ʉ 
ɤɚɛɟɥɶɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ: ɤɚɛɟɥɶɧɵɟ ɬɭɧɧɟɥɢ, ɤɚɧɚɥɵ, ɤɨɪɨɛɚ, ɛɥɨɤɢ, 
ɲɚɯɬɵ, ɷɬɚɠɢ, ɞɜɨɣɧɵɟ ɩɨɥɵ, ɤɚɛɟɥɶɧɵɟ ɷɫɬɚɤɚɞɵ, ɝɚɥɟɪɟɢ, ɤɚɦɟɪɵ, 
ɩɨɞɩɢɬɵɜɚɸɳɢɟ ɩɭɧɤɬɵ. 
Ʉɚɛɟɥɶɧɵɦ ɬɭɧɧɟɥɟɦ ɧɚɡɵɜɚɟɬɫɹ ɡɚɤɪɵɬɨɟ ɫɨɨɪɭɠɟɧɢɟ (ɤɨɪɢɞɨɪ) ɫ 
ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɧɟɦ ɨɩɨɪɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɧɢɯ 
ɤɚɛɟɥɟɣ ɢ ɤɚɛɟɥɶɧɵɯ ɦɭɮɬ, ɫɨ ɫɜɨɛɨɞɧɵɦ ɩɪɨɯɨɞɨɦ ɩɨ ɜɫɟɣ ɞɥɢɧɟ, 
ɩɨɡɜɨɥɹɸɳɢɦ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɨɤɥɚɞɤɭ ɤɚɛɟɥɟɣ, ɪɟɦɨɧɬɵ ɢ ɨɫɦɨɬɪɵ ɤɚɛɟɥɶɧɵɯ 
ɥɢɧɢɣ. 
Ʉɚɛɟɥɶɧɵɣ ɤɚɧɚɥ- ɷɬɨ ɡɚɤɪɵɬɨɟ ɢ ɡɚɝɥɭɛɥɟɧɧɨɟ (ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ) ɜ 
ɝɪɭɧɬ, ɩɨɥ, ɩɟɪɟɤɪɵɬɢɟ ɢ ɬ. ɩ. ɧɟɩɪɨɯɨɞɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ 
ɪɚɡɦɟɳɟɧɢɹ ɜ ɧɟɦ ɤɚɛɟɥɟɣ, ɭɤɥɚɞɤɭ, ɨɫɦɨɬɪ ɢ ɪɟɦɨɧɬ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɥɢɲɶ ɩɪɢ ɫɧɹɬɨɦ ɩɟɪɟɤɪɵɬɢɢ. 
Ʉɚɛɟɥɶɧɚɹ ɲɚɯɬɚ - ɜɟɪɬɢɤɚɥɶɧɨɟ ɤɚɛɟɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ (ɤɚɤ ɩɪɚɜɢɥɨ, 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ), ɭ ɤɨɬɨɪɨɝɨ ɜɵɫɨɬɚ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɛɨɥɶɲɟ ɫɬɨɪɨɧɵ 
ɫɟɱɟɧɢɹ, ɫɧɚɛɠɟɧɧɨɟ ɫɤɨɛɚɦɢ ɢɥɢ ɥɟɫɬɧɢɰɟɣ ɞɥɹ ɩɟɪɟɞɜɢɠɟɧɢɹ ɜɞɨɥɶ ɧɟɝɨ 
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ɥɸɞɟɣ (ɩɪɨɯɨɞɧɵɟ ɲɚɯɬɵ) ɢɥɢ ɫɴɟɦɧɨɣ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɫɬɟɧɤɨɣ 
(ɧɟɩɪɨɯɨɞɧɵɟ ɲɚɯɬɵ). 
Ʉɚɛɟɥɶɧɵɦ ɷɬɚɠɨɦ ɧɚɡɵɜɚɟɬɫɹ ɱɚɫɬɶ ɡɞɚɧɢɹ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɩɨɥɨɦ ɢ 
ɩɟɪɟɤɪɵɬɢɟɦ ɢɥɢ ɩɨɤɪɵɬɢɟɦ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɩɨɥɨɦ ɢ ɜɵɫɬɭɩɚɸɳɢɦɢ 
ɱɚɫɬɹɦɢ ɩɟɪɟɤɪɵɬɢɹ ɢɥɢ ɩɨɤɪɵɬɢɹ ɧɟ ɦɟɧɟɟ 1,8 ɦ. 
Ⱦɜɨɣɧɨɣ ɩɨɥ - ɩɨɥɨɫɬɶ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɫɬɟɧɚɦɢ ɩɨɦɟɳɟɧɢɹ, ɦɟɠɞɭɷɬɚɠɧɵɦ 
ɩɟɪɟɤɪɵɬɢɟɦ ɢ ɩɨɥɨɦ ɩɨɦɟɳɟɧɢɹ ɫɨ ɫɴɟɦɧɵɦɢ ɩɥɢɬɚɦɢ (ɧɚ ɜɫɟɣ ɢɥɢ ɱɚɫɬɢ 
ɩɥɨɳɚɞɢ). 
Ʉɚɛɟɥɶɧɨɣ ɷɫɬɚɤɚɞɨɣ ɧɚɡɵɜɚɟɬɫɹ ɧɚɞɡɟɦɧɨɟ ɢɥɢ ɧɚɡɟɦɧɨɟ ɨɬɤɪɵɬɨɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɢɥɢ ɧɚɤɥɨɧɧɨɟ ɩɪɨɬɹɠɟɧɧɨɟ ɤɚɛɟɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ. Ʉɚɛɟɥɶɧɚɹ 
ɷɫɬɚɤɚɞɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɯɨɞɧɨɣ ɢɥɢ ɧɟɩɪɨɯɨɞɧɨɣ. 
Ʉɚɛɟɥɶɧɨɣ ɝɚɥɟɪɟɟɣ ɧɚɡɵɜɚɟɬɫɹ ɧɚɞɡɟɦɧɨɟ ɢɥɢ ɧɚɡɟɦɧɨɟ ɡɚɤɪɵɬɨɟ 
ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ (ɧɚɩɪɢɦɟɪ, ɛɟɡ ɛɨɤɨɜɵɯ ɫɬɟɧ) ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɢɥɢ 
ɧɚɤɥɨɧɧɨɟ ɩɪɨɬɹɠɟɧɧɨɟ ɩɪɨɯɨɞɧɨɟ ɤɚɛɟɥɶɧɨɟ ɫɨɨɪɭɠɟɧɢɟ. 
Ʉɨɪɨɛ - ɷɬɨ ɡɚɤɪɵɬɚɹ ɩɨɥɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɢɥɢ ɞɪɭɝɨɝɨ 
ɫɟɱɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɜ ɧɟɣ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ. Ʉɨɪɨɛ 
ɞɨɥɠɟɧ ɫɥɭɠɢɬɶ ɡɚɳɢɬɨɣ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɧɟɦ 
ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ. Ʉɨɪɨɛɚ ɦɨɝɭɬ ɛɵɬɶ ɝɥɭɯɢɦɢ ɢɥɢ ɫ ɨɬɤɪɵɜɚɟɦɵɦɢ 
ɤɪɵɲɤɚɦɢ, ɫɨ ɫɩɥɨɲɧɵɦɢ ɢɥɢ ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦɢ ɫɬɟɧɤɚɦɢ ɢ ɤɪɵɲɤɚɦɢ. 
Ƚɥɭɯɢɟ ɤɨɪɨɛɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɨɥɶɤɨ ɫɩɥɨɲɧɵɟ ɫɬɟɧɤɢ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɢ ɧɟ ɢɦɟɬɶ 
ɤɪɵɲɟɤ. Ʉɨɪɨɛɚ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. 
Ʌɨɬɨɤ -  ɨɬɤɪɵɬɚɹ ɤɨɧɫɬɪɭɤɰɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɧɚ ɧɟɣ 
ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ. Ʌɨɬɨɤ ɧɟ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɨɥɨɠɟɧɧɵɯ ɧɚ ɧɟɦ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ. Ʌɨɬɤɢ ɞɨɥɠɧɵ 
ɢɡɝɨɬɨɜɥɹɬɶɫɹ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɫɩɥɨɲɧɵɦɢ, 
ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɦɢ ɢɥɢ ɪɟɲɟɬɱɚɬɵɦɢ. Ʌɨɬɤɢ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɢ ɧɚɪɭɠɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. 
 
9.2 Ɍɢɩɵ ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɚɛɟɥɟɣ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɬɢɩɨɦ ɤɚɛɟɥɟɣ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ, ɹɜɥɹɸɬɫɹ 
ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɟ ɤɚɛɟɥɢ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɜɢɞ 
ɤɚɛɟɥɹ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜ ɧɨɜɵɯ ɩɪɨɟɤɬɚɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɪɢɦɟɧɹɬɶ ɞɪɭɝɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ. ɇɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦ 
ɜɚɪɢɚɧɬɨɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɛɟɥɟɣ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ. 
Ƚɥɚɜɧɨɟ ɞɨɫɬɨɢɧɫɬɜɨ ɤɚɛɟɥɟɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɩɨ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, 
ɫɨɫɬɨɢɬ ɜ ɩɨɜɵɲɟɧɢɢ ɧɚɞɟɠɧɨɫɬɢ ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɭɥɭɱɲɟɧɧɵɦ 
ɤɚɱɟɫɬɜɨɦ ɤɚɛɟɥɹ, ɭɦɟɧɶɲɟɧɢɟɦ ɟɝɨ ɝɚɛɚɪɢɬɨɜ, ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɟɦ ɠɢɞɤɢɯ 
ɤɨɦɩɨɧɟɧɬɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɲɢɪɢɬɶ ɞɢɚɩɚɡɨɧ ɨɤɪɭɠɚɸɳɢɯ 
ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɟɥɚɟɬ ɟɝɨ ɦɨɧɬɚɠ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɛɨɥɟɟ ɷɤɨɥɨɝɢɱɧɵɦ.  
ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɟɣ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ 
ɩɨɥɢɷɬɢɥɟɧɚ ɢ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɤɚɛɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1.  
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Ɍɚɛɥɢɰɚ 9.1.- ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɛɟɥɟɣ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ 
ɩɨɥɢɷɬɢɥɟɧɚ ɢ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɤɚɛɟɥɟɣ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋɉɗ-ɤɚɛɟɥɶ Ɇɚɫɥɨɧɚɩɨɥɧɟɧɧɵɣ ɤɚɛɟɥɶ 
Ⱦɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɠɢɥɵ 90 85 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.1 
Ⱦɨɩɭɫɬɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ 
ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ 130 90 
Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɠɢɥɵ ɩɪɢ 
ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɄɁ 
250 200 
Ⱦɨɩɭɫɬɢɦɚɹ ɩɥɨɬɧɨɫɬɶ 1- 
ɫɟɤɭɧɞɧɨɝɨ ɬɨɤɚ ɄɁ, Ⱥ/ɦɦ2 
ɞɥɹ ɦɟɞɧɨɣ ɠɢɥɵ 
ɞɥɹ ɚɥɸɦɢɧɟɜɨɣ ɠɢɥɵ 
 
 
144 
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101 
67 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɪɢ t 20ɋ 
2,4 3,3 
Ɍɚɧɝɟɧɫ ɭɝɥɚ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɩɪɢ 
t 20ɋ 
0,001 0,004 
 
Ʉɋɉɗ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: 
 - ɨɬ ɦɢɧɭɫ 50 ɞɨ ɩɥɸɫ 50°ɋ - ɞɥɹ ɤɚɛɟɥɟɣ ɦɚɪɨɤ ɉɜɉ, Ⱥɉɜɉ, ɉɜɉɭ, 
Ⱥɉɜɉɭ;  
- ɨɬ ɦɢɧɭɫ 40 ɞɨ ɩɥɸɫ 50°ɋ - ɞɥɹ ɤɚɛɟɥɟɣ ɦɚɪɨɤ ɉɜȼɧɝ, Ⱥɉɜȼɧɝ.  
Ʉɚɛɟɥɢ ɜɫɟ ɦɚɪɨɤ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɞɨ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ ɩɥɸɫ 35°ɋ  
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɨɛɥɚɫɬɢ ɢ ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɟɧɢɹ ɤɚɛɟɥɟɣ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ 
ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ: 
- ɤɚɛɟɥɢ ɦɚɪɨɤ ɉɜɉ, Ⱥɉɜɉ, ɉɜɉɭ ɢ Ⱥɉɜɉɭ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɡɟɦɥɟ (ɜ ɬɪɚɧɲɟɹɯ) ɢɥɢ 
ɛɟɬɨɧɧɵɯ ɥɨɬɤɚɯ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɬɟɩɟɧɢ ɤɨɪɪɨɡɢɨɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɝɪɭɧɬɨɜ ɢ ɜɨɞ, 
ɟɫɥɢ ɤɚɛɟɥɶ ɡɚɳɢɳɟɧ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ.  
- ɤɚɛɟɥɢ ɭɤɚɡɚɧɧɵɯ ɦɚɪɨɤ ɫ ɢɧɞɟɤɫɨɦ «ɝ» ɢɥɢ «2ɝ» ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɩɪɨɤɥɚɞɤɢ ɜ ɝɪɭɧɬɚɯ ɫ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɢ ɫɵɪɵɯ, ɱɚɫɬɢɱɧɨ 
ɡɚɬɚɩɥɢɜɚɟɦɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɦɟɪ, ɢɫɤɥɸɱɚɸɳɢɯ ɦɟɯɚɧɢɱɟɫɤɨɟ 
ɩɨɜɪɟɠɞɟɧɢɟ ɤɚɛɟɥɹ. 
- ɤɚɛɟɥɢ ɦɚɪɨɤ ɉɜɉɭ ɢ Ⱥɉɜɉɭ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɤɥɚɞɤɢ ɧɚ ɬɪɚɫɫɚɯ 
ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ, ɝɞɟ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɤɚɛɟɥɟɣ ɩɨ ɬɪɚɫɫɟ ɄɅ ɦɧɨɝɨ 
ɩɨɜɨɪɨɬɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɞɨɩɭɫɬɢɦɨɟ ɬɹɠɟɧɢɟ ɤɚɛɟɥɹ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ 
ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɤɚɛɟɥɹ ɩɪɢ ɟɝɨ ɦɨɧɬɚɠɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
ȼ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɵɯ ɤɚɛɟɥɟɣ ɫɟɬɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚɩɪɹɠɟɧɢɟɦ 600, 
380, 220 ȼ  ɩɪɢɧɢɦɚɟɦ ɤɚɛɟɥɢ ɫ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. 
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ɉɨɫɬɚɜɤɢ ɤɚɛɟɥɟɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɨɫɫɢɣɫɤɚɹ ɤɨɦɩɚɧɢɹ «Ʉɚɦɫɤɢɣ ɤɚɛɟɥɶ». 
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9.3 Ʉɚɛɟɥɶ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 10 - 35 
ɤȼ 
 
Ʉɚɛɟɥɢ ɫɢɥɨɜɵɟ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɧɚ 
ɧɨɦɢɧɚɥɶɧɨɟ ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 10-35 ɤȼ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɜ 
ɫɟɬɹɯ ɫ ɡɚɡɟɦɥɟɧɧɨɣ ɢɥɢ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ.  
Ʉɚɛɟɥɢ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥɧɟɧɢɸ, ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɫɜɨɣɫɬɜɚɦ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɚ 
«ɋɢɥɨɜɵɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 0,4-35 ɤȼ. ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ» ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɩɪɟɞɩɪɢɹɬɢɹ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɤɚɛɟɥɶɧɨɣ 
ɩɪɨɞɭɤɰɢɢ.  
ȼ ɤɚɛɟɥɶɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɩɪɢɦɟɧɹɸɬɫɹ 
ɤɚɛɟɥɢ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɋɉɗ ɜ ɨɞɧɨɠɢɥɶɧɨɦ ɢɥɢ ɬɪёɯɠɢɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɢ (3 
ɨɞɧɨɠɢɥɶɧɵɯ ɤɚɛɟɥɹ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɋɉɗ, ɫɤɪɭɱɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɛɟɡ 
ɧɚɥɨɠɟɧɢɹ ɨɛɳɟɣ ɨɛɨɥɨɱɤɢ ɢ ɬɪɟɯɠɢɥɶɧɵɟ ɤɚɛɟɥɢ ɫ ɨɛɳɢɦ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɷɤɪɚɧɨɦ ɢ ɧɚɪɭɠɧɨɣ ɨɛɨɥɨɱɤɨɣ, ɜ ɬɨɦ ɱɢɫɥɟ, ɛɪɨɧɢɪɨɜɚɧɧɵɟ). 
ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɨɞɧɨɠɢɥɶɧɨɟ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɯɧɢɤɨ- 
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɨɞɧɨɠɢɥɶɧɵɯ ɤɚɛɟɥɟɣ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɬɪɟɯɠɢɥɶɧɵɦɢ 
Ʉɨɧɫɬɪɭɤɰɢɢ ɤɚɛɟɥɟɣ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɩɨɫɥɟɞɧɟɝɨ 
ɩɨɤɨɥɟɧɢɹ ɨɬɥɢɱɚɸɬɫɹ ɧɚɥɢɱɢɟɦ ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɜɥɚɝɢ ɩɨ ɬɨɤɨɩɪɨɜɨɞɹɳɟɣ ɠɢɥɟ ɢɥɢ ɜ ɨɛɥɚɫɬɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɷɤɪɚɧɚ. Ɍɚɤɢɟ ɤɚɛɟɥɢ ɫɨɞɟɪɠɚɬ ɜɨɞɨɛɥɨɤɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ, ɧɚɥɨɠɟɧɧɵɟ ɜ ɜɢɞɟ 
ɨɛɦɨɬɤɢ ɜɨɞɨɧɚɛɭɯɚɸɳɟɣ ɥɟɧɬɵ ɢɥɢ ɜɨɞɨɧɚɛɭɯɚɸɳɟɝɨ ɩɨɪɨɲɤɚ, ɜɜɟɞɟɧɧɨɝɨ ɜ 
ɩɪɨɦɟɠɭɬɤɢ ɦɟɠɞɭ ɩɪɨɜɨɥɨɤɚɦɢ ɬɨɤɨɩɪɨɜɨɞɹɳɟɣ ɠɢɥɵ ɢɥɢ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɷɤɪɚɧɚ. ɉɪɢɦɟɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɨɞɧɨɠɢɥɶɧɨɝɨ ɤɚɛɟɥɹ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ 10-35 ɤȼ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1. 
 
Ɋɢɫɭɧɨɤ 9.1 – Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɨɞɧɨɠɢɥɶɧɨɝɨ ɤɚɛɟɥɹ ɋɉɗ ɧɚ 
ɧɚɩɪɹɠɟɧɢɟ ɞɨ 35 ɤȼ 
 
1 - ɤɪɭɝɥɚɹ ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɚɹ ɭɩɥɨɬɧɟɧɧɚɹ ɚɥɸɦɢɧɢɟɜɚɹ ɢɥɢ ɦɟɞɧɚɹ 
ɬɨɤɨɩɪɨɜɨɞɹɳɚɹ ɠɢɥɚ (Ɍɉɀ); 
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2 - ɷɤɪɚɧ ɩɨ Ɍɉɀ (ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɨɥɭɩɪɨɜɨɞɹɳɢɣ ɫɥɨɣ ɢɡ ɫɲɢɬɨɝɨ 
ɩɨɥɢɷɬɢɥɟɧɚ); 
3 - ɢɡɨɥɹɰɢɹ ɤɚɛɟɥɹ (ɫɲɢɬɵɣ ɩɨɥɢɷɬɢɥɟɧ ɉɜ); 
4 - ɷɤɪɚɧ ɩɨ ɢɡɨɥɹɰɢɢ (ɷɤɫɬɪɭɞɢɪɨɜɚɧɧɵɣ ɩɨɥɭɩɪɨɜɨɞɹɳɢɣ ɫɥɨɣ ɢɡ ɋɉɗ); 
5 - ɫɥɨɣ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɟɣ ɛɭɦɚɝɢ ɢɥɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɟɣ 
ɜɨɞɨɛɥɨɤɢɪɭɸɳɟɣ ɥɟɧɬɵ (ɝ); 
6 - ɷɤɪɚɧ ɢɡ ɦɟɞɧɵɯ ɩɪɨɜɨɥɨɤ ɫɟɱɟɧɢɟɦ 16, 25, 35 ɦɦ 2 , ɩɨɜɟɪɯ ɤɨɬɨɪɵɯ 
ɧɚɥɨɠɟɧɚ ɦɟɞɧɚɹ ɥɟɧɬɚ; 
7 - ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɫɥɨɣ ɢɡ ɤɚɛɟɥɶɧɨɣ ɛɭɦɚɝɢ ɢɥɢ ɩɪɨɪɟɡɢɧɟɧɧɨɣ ɬɤɚɧɢ; 
8 - ɩɨɥɢɦɟɪɧɚɹ ɥɟɧɬɚ; 
9 - ɨɛɨɥɨɱɤɚ - ɩɨɥɢɷɬɢɥɟɧ ɩɨɜɵɲɟɧɧɨɣ ɬɜɟɪɞɨɫɬɢ (ɉ), ɩɨɥɢɷɬɢɥɟɧ ɫ 
ɭɜɟɥɢɱɟɧɧɨɣ ɬɨɥɳɢɧɨɣ ɨɛɨɥɨɱɤɢ (ɉɭ), ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɣ ɩɥɚɫɬɢɤɚɬ (ȼ), 
ɩɥɚɫɬɢɤɚɬ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ȼɧɝ-LS), ɩɨɥɢɦɟɪɧɚɹ 
ɤɨɦɩɨɡɢɰɢɹ ɩɨɧɢɠɟɧɧɨɣ ɝɨɪɸɱɟɫɬɢ, ɧɟ ɫɨɞɟɪɠɚɳɚɹ ɝɚɥɨɝɟɧɨɜ (ɉɧɝ - HF). 
ɋɨɜɪɟɦɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɚɛɟɥɹ ɜɤɥɸɱɚɟɬ ɷɤɪɚɧ ɢɡ ɦɟɞɧɵɯ ɩɪɨɜɨɥɨɤ 
ɨɛɳɢɦ ɫɟɱɟɧɢɟɦ ɷɤɪɚɧɚ 16, 25, 35 ɢ 50, 70, 95 ɦɦ2 .  
ɋɪɨɤ ɫɥɭɠɛɵ ɤɚɛɟɥɟɣ ɧɟ ɦɟɧɟɟ 30 ɥɟɬ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɯɪɚɧɟɧɢɹ, 
ɩɪɨɤɥɚɞɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ.  
 
9.4 Ʉɚɛɟɥɶ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 110 ɤȼ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɤɚɛɟɥɶ ɫ ɢɡɨɥɹɰɢɟɣ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɧɚɩɪɹɠɟɧɢɟɦ 
110 ɤȼ (ɦɚɪɨɤ ɉɜɉ, ɉɜɉɭ, Ⱥɉɜɉ, Ⱥɉɜɉɭ) ɫɨɫɬɨɢɬ ɢɡ ɤɪɭɝɥɨɣ 
ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɨɣ ɦɟɞɧɨɣ ɢɥɢ ɚɥɸɦɢɧɢɟɜɨɣ ɠɢɥɵ ɫɟɱɟɧɢɟɦ ɨɬ 185 ɞɨ 800 ɦɦ2, 
ɩɨɥɭɩɪɨɜɨɞɹɳɟɝɨ ɫɥɨɹ ɩɨ ɠɢɥɟ, ɢɡɨɥɹɰɢɢ ɢɡ ɫɲɢɬɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ ɬɨɥɳɢɧɨɣ 15-
16 ɦɦ, ɩɨɥɭɩɪɨɜɨɞɹɳɟɝɨ ɫɥɨɹ ɩɨ ɢɡɨɥɹɰɢɢ, ɩɨɥɭɩɪɨɜɨɞɹɳɟɣ ɥɟɧɬɵ, ɷɤɪɚɧɚ ɢɡ 
ɦɟɞɧɵɯ ɩɪɨɜɨɥɨɤ ɢ ɦɟɞɧɨɣ ɥɟɧɬɵ, ɩɨɥɭɩɪɨɜɨɞɹɳɟɣ ɥɟɧɬɵ, ɨɛɨɥɨɱɤɢ ɢɡ 
ɩɨɥɢɷɬɢɥɟɧɚ ɢɥɢ ɉȼɏ ɩɥɚɫɬɢɤɚɬɚ.  
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɝɟɪɦɟɬɢɡɚɰɢɢ ɜ ɤɚɛɟɥɹɯ ɢɧɞɟɤɫɨɦ “ɝ” 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɨɣ ɜɨɞɨɧɚɛɭɯɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɤɨɧɬɚɤɬɟ ɫ ɜɨɞɨɣ ɷɬɨɬ ɫɥɨɣ 
ɪɚɡɛɭɯɚɟɬ ɢ ɮɨɪɦɢɪɭɟɬ ɩɪɨɞɨɥɶɧɵɣ ɛɚɪɶɟɪ, ɩɪɟɞɨɬɜɪɚɳɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 
ɜɥɚɝɢ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɧɚɪɭɠɧɨɣ ɨɛɨɥɨɱɤɢ.  
Ʉɚɛɟɥɢ ɢɦɟɸɬ ɨɛɨɥɨɱɤɭ ɢɡ ɱɟɪɧɨɝɨ ɩɨɥɢɷɬɢɥɟɧɚ. Ʉɚɛɟɥɢ ɫ ɢɧɞɟɤɫɨɦ “ɭ” 
ɢɦɟɸɬ ɭɫɢɥɟɧɧɭɸ ɩɨɥɢɷɬɢɥɟɧɨɜɭɸ ɨɛɨɥɨɱɤɭ ɫ ɩɪɨɞɨɥɶɧɵɦɢ ɪɟɛɪɚɦɢ ɠɟɫɬɤɨɫɬɢ 
(ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɧɚ ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɚɯ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ). 
ȼɫɟ ɤɚɛɟɥɢ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɚɛɟɥɶɧɨɣ ɚɪɦɚɬɭɪɨɣ, 
ɫɨɫɬɨɹɳɟɣ ɢɡ ɷɥɟɦɟɧɬɨɜ ɡɚɜɨɞɫɤɨɣ ɫɛɨɪɤɢ (ɢɡɨɥɢɪɭɸɳɢɟ ɱɚɫɬɢ ɢ ɤɨɧɭɫɚ 
ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɢɡ ɫɢɥɢɤɨɧɨɜɨɣ ɪɟɡɢɧɵ), ɜɤɥɸɱɚɹ ɤɨɧɰɟɜɵɟ ɦɭɮɬɵ ɧɚɪɭɠɧɨɣ 
ɭɫɬɚɧɨɜɤɢ, ɦɭɮɬɵ ɞɥɹ ɜɜɨɞɚ ɜ ɷɥɟɝɚɡɨɜɵɟ ɄɊɍ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, 
ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɦɭɮɬɵ. 
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9.5 Ɇɭɮɬɵ 
 
ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɤɚɛɟɥɶɧɵɟ ɦɭɮɬɵ: 
– ɤɨɦɩɨɡɢɬɧɵɟ ɤɨɧɰɟɜɵɟ ɦɭɮɬɵ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɬɢɩɚ (ɤɨɪɩɭɫ ɦɭɮɬɵ 
ɫɨɫɬɨɢɬ ɢɡ ɪɟɡɢɧɨɜɨɣ ɬɪɭɛɤɢ, ɭɫɢɥɟɧɧɨɣ ɫɬɟɤɥɨɜɨɥɨɤɧɨɦ, ɫ ɸɛɤɚɦɢ ɢɡ 
ɫɢɥɢɤɨɧɨɜɨɣ ɪɟɡɢɧɵ; ɤɨɧɭɫ ɜɵɪɚɜɧɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 
ɜɵɩɨɥɧɟɧ ɢɡ ɫɢɥɢɤɨɧɨɜɨɣ ɪɟɡɢɧɵ; ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɤɨɧɭɫɨɦ, ɢɡɨɥɹɰɢɟɣ 
ɤɚɛɟɥɹ ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɪɩɭɫɚ ɡɚɩɨɥɧɟɧɨ ɫɢɥɢɤɨɧɨɜɵɦ ɦɚɫɥɨɦ; ɞɥɹ 
ɝɟɪɦɟɬɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɪɦɨɭɫɚɠɢɜɚɟɦɵɟ ɤɨɦɩɨɧɟɧɬɵ; ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ 
ɩɪɢɦɟɧɹɟɬɫɹ ɛɨɥɬɨɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ ɫɨ ɫɪɵɜɧɵɦɢ ɝɨɥɨɜɤɚɦɢ); 
– ɫɭɯɢɟ ɤɨɧɰɟɜɵɟ ɦɭɮɬɵ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɛɟɡ ɡɚɩɨɥɧɟɧɢɹ ɦɚɫɥɨɦ 
(ɫɢɥɢɤɨɧɨɜɵɣ ɪɟɡɢɧɨɜɵɣ ɤɨɪɩɭɫ ɫ ɸɛɤɚɦɢ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɤɨɧɬɚɤɬɧɵɦ 
ɷɥɟɤɬɪɨɞɨɦ; ɫɢɥɢɤɨɧɨɜɵɣ ɤɨɧɭɫ ɜɵɪɚɜɧɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɩɨɥɹ; ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɩɨɞɩɪɭɠɢɧɢɜɚɸɳɟɟ ɤɨɥɶɰɨ; ɢɡɨɥɢɪɨɜɚɧɧɵɣ ɤɚɛɟɥɶɧɵɣ 
ɫɚɥɶɧɢɤ; ɛɨɥɬɨɜɨɣ ɫɨɟɞɢɧɢɬɟɥɶ ɫɨ ɫɪɵɜɧɵɦɢ ɝɨɥɨɜɤɚɦɢ); 
– ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɢ ɷɤɪɚɧɧɨ-ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɦɭɮɬɵ ɬɢɩɚ (ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɧɚ ɡɚɜɨɞɟ ɱɚɫɬɟɣ – ɫɨɟɞɢɧɢɬɟɥɹ, 
ɚɞɚɩɬɟɪɨɜ ɢɡ ɫɢɥɢɤɨɧɨɜɨɣ ɪɟɡɢɧɵ, ɜɤɥɸɱɚɹ ɤɨɧɭɫɵ ɜɵɪɚɜɧɢɜɚɧɢɹ, ɢ ɤɨɪɩɭɫɚ 
ɦɭɮɬɵ ɢɡ ɫɢɥɢɤɨɧɨɜɨɣ ɪɟɡɢɧɵ; ɜɫɬɪɨɟɧɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɜɥɚɝɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɬɟɪɦɨɭɫɚɠɢɜɚɸɳɢɯɫɹ ɤɨɦɩɨɧɟɧɬɨɜ; ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɝɢɥɶɡɵ ɫɨ ɫɪɵɜɧɵɦɢ 
ɝɨɥɨɜɤɚɦɢ). 
ɋɢɥɨɜɵɟ ɤɚɛɟɥɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɥɢɛɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɬɪɚɧɲɟɟ, ɥɢɛɨ ɜ 
ɫɩɟɰɢɚɥɶɧɨɦ ɬɭɧɧɟɥɟ. ȼɞɨɥɶ ɬɪɚɫɫɵ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 
ɩɨɞɡɟɦɧɵɟ ɤɨɥɨɞɰɵ ɞɥɹ ɦɨɧɬɚɠɚ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɦɭɮɬ. Ⱦɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɪɵɬɶɹ 
ɬɪɚɧɲɟɣ ɢ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɲɢɧɵ. ȼ ɤɚɠɞɨɦ 
ɩɪɨɟɤɬɟ ɭɱɢɬɵɜɚɟɬɫɹ ɫɩɟɰɢɮɢɤɚ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɟɝɨ ɩɪɟɞɟɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ ɬɨɤɭ. 
 
9.6 ȼɵɛɨɪ ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ 
 
ɉɪɨɢɡɜɟɞɟɦ ɜɵɛɨɪ ɤɚɛɟɥɹ ɞɥɹ Ɇɇɍ 6.3/1 – 40-8-2, ɨɛɳɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɣ 60 ɤȼɬ. 
ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɋȺɍ Ɇɇɍ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɟɪɟɦɟɧɧɨɝɨ 
ɬɨɤɚ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ȼ (±10%)ɢ ɱɚɫɬɨɬɨɣ 50 Ƚɰ; 
ȼɵɛɨɪ ɤɚɛɟɥɹ ɫ ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ,  
ɇɨɦɢɧɚɥɶɧɨɟ ɫɟɱɟɧɢɟ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɠɢɥ ɤɚɛɟɥɟɣ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦɭ ɬɨɤɭ. Ⱦɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɩɟɪɟɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ܫ = ௉௎௖௢௦𝜑    = ଺଴ ଶଶ଴∙଴,ଽହ  =278,29 Ⱥ, (9.1) 
 
ɝɞɟ P – ɩɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ  
U – ɧɨɦɢɧɚɥɶɧɨɟ ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ,  
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 ܿ݋ݏ𝜑 − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˏˑ˜ːˑ˔˕ˋ. 
Ⱦɨɩɭɫɬɢɦɵɣ ɬɨɤ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ ɞɥɹ ɤɚɛɟɥɟɣ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɫ 
ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220 ȼ, Ⱥ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 9.2. 
ɂɫɩɨɥɶɡɭɹ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɢɠɟ ɞɚɧɧɵɟ ɜɵɛɢɪɚɟɦ ɫɟɱɟɧɢɟ 95 ɦɦ2. 
 
Ɍɚɛɥɢɰɚ 9.2- Ⱦɨɩɭɫɬɢɦɵɣ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ ɞɥɹ ɤɚɛɟɥɟɣ ɫ ɦɟɞɧɵɦɢ ɠɢɥɚɦɢ ɫ 
ɩɥɚɫɬɦɚɫɫɨɜɨɣ ɢɡɨɥɹɰɢɟɣ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 220 ȼ 
Ɋɚɡɦɟɪɵ ɜ ɚɦɩɟɪɚɯ 
ɋɟɱɟɧɢɟ ɬɨɤɨɩɪɨɜɨɞɹɳɢɯ ɠɢɥ, ɦɦ Ɇɟɞɧɵɟ ɠɢɥɵ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ ɨɞɧɨɠɢɥɶɧɵɣ 
50 179 
70 226 
95 280 
120 326 
 
ɋɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɚ ɩɨ ɭɫɥɨɜɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ܨˠ = ூ୨ˠ    =ଶ଻଼,ଶଽଷ,ଵ  =89,77 Ⱥ, (9.2) 
 
ɝɞɟ I - ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɥɢɧɢɢ, Ⱥ; 
jɷ - ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɦɦ ɤɜ., ɡɚɜɢɫɢɬ ɨɬ ɱɚɫɨɜ ɧɚɝɪɭɡɤɢ. 
ɉɨɥɭɱɟɧɧɨɟ ɩɨ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɧɢɤɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɫɟɱɟɧɢɹ 95 ɦɦ2, ɱɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɪɚɫɱɟɬɚɦ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɧɟɟ. 
ȼɵɛɢɪɚɟɦ ɤɚɛɟɥɶ ɫɢɥɨɜɨɣ ɦɟɞɧɵɣ ɫ 1 ɦɟɞɧɵɦɢ ɬɨɤɨɧɟɫɭɳɢɦɢ ɠɢɥɚɦɢ ɫɟɱɟɧɢɟɦ 
95 ɤɜɚɞɪɚɬɧɵɯ ɦɢɥɥɢɦɟɬɪɨɜ, ɜ ɢɡɨɥɹɰɢɢ ɢ ɨɛɨɥɨɱɤɟ ɢɡ ɧɟɝɨɪɸɱɟɝɨ 
ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɨɝɨ ɩɥɚɫɬɢɤɚ ȼȼȽɧɝ - 1×95 
 
9.7 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ 
 
ȼ ɩɨɦɟɳɟɧɢɹɯ ɡɞɚɧɢɹ ɫɬɚɧɰɢɢ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɥɭɠɛ ɤɚɛɟɥɢ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɝɪɭɩɩɢɪɭɸɬɫɹ ɩɨ ɛɥɨɤɚɦ 
ɢ ɹɱɟɣɤɚɦ ɜ ɩɨɬɨɤɢ. Ⱦɥɹ ɩɪɨɤɥɚɞɤɢ ɷɬɢɯ ɤɚɛɟɥɟɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɟ ɤɪɨɧɲɬɟɣɧɵ ɩɨ ɫɬɟɧɚɦ, ɩɨɞɜɟɫɵ ɩɨɞ ɩɨɬɨɥɤɨɦ, ɤɚɛɟɥɶɧɵɟ ɤɚɧɚɥɵ, 
ɥɨɬɤɢ, ɝɚɥɟɪɟɢ ɢ ɤɨɪɢɞɨɪɵ. ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ 
ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
ȼɟɞɟɧɢɟ ɪɚɛɨɬ ɩɨ ɩɪɨɤɥɚɞɤɟ ɤɚɛɟɥɹ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɦɨɧɬɚɠɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɜɫɟɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɩɪɢёɦɤɢ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɬɪɚɫɫ, 
ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɢ ɚɪɦɚɬɭɪɵ ɞɥɹ ɞɚɧɧɨɣ ɄɅ. Ɍɚɤɠɟ ɞɨ 
ɧɚɱɚɥɚ ɦɨɧɬɚɠɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɨ 
ɫɩɟɰɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɟ. 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɫɟɯ ɜɢɞɨɜ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɜɨɡɦɨɠɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɜ ɪɚɡɦɟɪɟ 15 % ɤɨɥɢɱɟɫɬɜɚ 
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ɤɚɛɟɥɟɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ɩɪɨɟɤɬɨɦ. Ⱦɚɧɧɵɣ ɪɟɡɟɪɜ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɡɚɦɟɧɵ 
ɤɚɛɟɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɢ ɜ ɩɨɫɥɟɞɭɸɳɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɞɪ. 
Ɇɨɧɬɚɠ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ 
ɬɪɟɛɨɜɚɧɢɣ: 
- ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɣ ɩɪɨɤɥɚɞɤɚ ɤɚɛɟɥɟɣ 
ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ (ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɨɞɨɝɪɟɜ ɤɚɛɟɥɹ ɜɵɞɟɪɠɤɨɣ ɜ ɨɛɨɝɪɟɜɚɟɦɨɦ ɩɨɦɟɳɟɧɢɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 40 
°ɋ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɨɝɪɟɜɚ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɡɚɜɨɞɨɦ- ɢɡɝɨɬɨɜɢɬɟɥɟɦ), 
ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 30 ɦɢɧ; 
- ɩɪɨɬɹɠɤɚ ɤɚɛɟɥɟɣ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ: - ɡɚ ɨɛɨɥɨɱɤɭ - ɩɪɢ ɩɨɦɨɳɢ 
ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɧɚ ɧɟɣ ɩɪɨɜɨɥɨɱɧɨɝɨ ɱɭɥɤɚ; - ɡɚ ɬɨɤɨɩɪɨɜɨɞɹɳɭɸ ɠɢɥɭ - ɩɪɢ 
ɩɨɦɨɳɢ ɤɨɧɰɟɜɨɝɨ ɡɚɯɜɚɬɚ (ɞɥɹ ɤɚɛɟɥɟɣ ɫ ɨɞɧɨɩɪɨɜɨɥɨɱɧɵɦɢ ɠɢɥɚɦɢ) ɢɥɢ 
ɤɥɢɧɨɜɨɝɨ ɡɚɯɜɚɬɚ (ɞɥɹ ɤɚɛɟɥɟɣ ɫ ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɵɦɢ ɠɢɥɚɦɢ);  
- ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɷɤɪɚɧɵ ɤɚɛɟɥɟɣ ɢ ɤɚɛɟɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ 3.05.06-85 
«ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ»; 
- ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɤɥɚɞɤɟ Ʉɋɉɗ ɨɞɧɨɠɢɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɵɞɟɪɠɢɜɚɬɶ ɪɚɫɫɬɨɹɧɢɟ ɜ ɫɜɟɬɭ ɦɟɠɞɭ ɤɚɛɟɥɹɦɢ ɨɬɞɟɥɶɧɨɣ 
ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɧɟ ɦɟɧɟɟ ɞɢɚɦɟɬɪɚ ɤɚɛɟɥɹ;  
- ɩɪɢ ɯɪɚɧɟɧɢɢ ɤɚɛɟɥɟɣ ɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɤɥɚɞɤɢ ɜɫɟ ɨɛɪɟɡɚɧɧɵɟ ɤɨɧɰɵ 
ɤɚɛɟɥɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɬɟɪɦɨɭɫɚɠɢɜɚɟɦɵɦɢ ɝɟɪɦɟɬɢɡɢɪɭɟɦɵɦɢ ɤɚɩɚɦɢ 
ɧɟɦɟɞɥɟɧɧɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɤɚɛɟɥɢ ɛɵɥɢ ɨɬɪɟɡɚɧɵ, ɱɬɨɛɵ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ 
ɩɨɩɚɞɚɧɢɸ ɜɥɚɝɢ ɜ ɠɢɥɭ ɢ ɩɨɞ ɨɛɨɥɨɱɤɭ;  
 - ɤɚɛɟɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɥɨɠɟɧɵ ɫ ɡɚɩɚɫɨɦ ɩɨ ɞɥɢɧɟ, ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ 
ɤɨɦɩɟɧɫɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɫɚɦɢɯ ɤɚɛɟɥɟɣ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɩɨ ɤɨɬɨɪɵɦ ɨɧɢ ɩɪɨɥɨɠɟɧɵ; ɭɤɥɚɞɵɜɚɬɶ ɡɚɩɚɫ ɤɚɛɟɥɹ ɜ ɜɢɞɟ ɤɨɥɟɰ 
(ɜɢɬɤɨɜ) ɡɚɩɪɟɳɚɟɬɫɹ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɡɚɩɚɫ ɩɨ ɞɥɢɧɟ ɄɅ ɞɥɹ 
ɩɟɪɟɪɚɡɞɟɥɤɢ ɢɥɢ ɡɚɦɟɧɵ ɤɚɛɟɥɶɧɵɯ ɦɭɮɬ;  
- ɤɚɛɟɥɢ, ɩɪɨɥɨɠɟɧɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨ ɩɨ ɤɨɧɫɬɪɭɤɰɢɹɦ, 
ɫɬɟɧɚɦ ɢ ɩɟɪɟɤɪɵɬɢɹɦ ɞɨɥɠɧɵ ɛɵɬɶ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɵ ɜ ɤɨɧɟɱɧɵɯ ɬɨɱɤɚɯ ɫ 
ɨɛɟɢɯ ɫɬɨɪɨɧ ɢɡɝɢɛɨɜ, ɚ ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 1 ɦ;  
- ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɨɜɦɟɫɬɧɚɹ ɩɪɨɤɥɚɞɤɚ ɜ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɄɅ 110-
500 ɤȼ ɫ ɄɅ ɧɢɠɟ 110 ɤȼ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɚɛɟɥɟɣ 0,4 ɤȼ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɧɭɠɞ;  
- ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɡɟɦɧɵɯ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɪɚɫɫɱɢɬɚɧɵ ɫ ɭɱɟɬɨɦ ɦɚɫɫɵ ɤɚɛɟɥɟɣ, ɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɥ (ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɤɚɛɟɥɢ), ɝɪɭɧɬɚ, ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɢ ɧɚɝɪɭɡɤɢ ɨɬ ɩɪɨɯɨɞɹɳɟɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
- ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɜ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɤɚɤɢɯ-ɥɢɛɨ 
ɜɪɟɦɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɯɪɚɧɟɧɢɟ ɜ ɧɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɪɟɦɟɧɧɵɟ 
ɤɚɛɟɥɢ ɞɨɥɠɧɵ ɩɪɨɤɥɚɞɵɜɚɬɶɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ 
ɤ ɤɚɛɟɥɶɧɵɦ ɩɪɨɤɥɚɞɤɚɦ, ɫ ɪɚɡɪɟɲɟɧɢɹ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ;  
- ɬɹɠɟɧɢɟ ɤɚɛɟɥɹ ɜɨ ɜɪɟɦɹ ɩɪɨɤɥɚɞɤɢ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɩɪɨɜɨɥɨɱɧɨɝɨ ɤɚɛɟɥɶɧɨɝɨ ɱɭɥɤɚ, ɡɚɤɪɟɩɥɹɟɦɨɝɨ ɧɚ ɨɛɨɥɨɱɤɟ ɤɚɛɟɥɹ, ɢɥɢ ɡɚ 
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ɬɨɤɨɩɪɨɜɨɞɹɳɭɸ ɠɢɥɭ ɩɪɢ ɩɨɦɨɳɢ ɤɨɧɰɟɜɨɝɨ ɡɚɯɜɚɬɚ (ɢɥɢ ɤɥɢɧɨɜɨɝɨ ɡɚɯɜɚɬɚ). 
ɍɫɢɥɢɹ ɬɹɠɟɧɢɹ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɤɚɛɟɥɟɣ ɢ ɩɪɨɬɹɝɢɜɚɧɢɢ ɢɯ ɜ ɬɪɭɛɚɯ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, ɞɨɩɭɫɬɢɦɵɦɢ ɞɥɹ ɠɢɥ ɢ ɷɤɪɚɧɨɜ, 
ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɨɟɤɬɨɦ. ɋɤɨɪɨɫɬɶ ɬɹɠɟɧɢɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 18 
ɦ/ɦɢɧ; 
- ɤɚɠɞɚɹ ɤɚɛɟɥɶɧɚɹ ɥɢɧɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɫɜɨɣ ɧɨɦɟɪ ɢɥɢ ɧɚɢɦɟɧɨɜɚɧɢɟ. 
ȿɫɥɢ ɄɅ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɚɛɟɥɟɣ, ɬɨ ɤɚɠɞɵɣ ɢɡ ɧɢɯ ɞɨɥɠɟɧ 
ɢɦɟɬɶ ɬɨɬ ɠɟ ɧɨɦɟɪ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɛɭɤɜ Ⱥ, Ȼ, ȼ ɢ ɬ. ɞ. Ɉɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ 
ɤɚɛɟɥɢ, ɚ ɬɚɤɠɟ ɜɫɟ ɤɚɛɟɥɶɧɵɟ ɦɭɮɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɛɢɪɤɚɦɢ ɫ 
ɨɛɨɡɧɚɱɟɧɢɟɦ ɧɚ ɛɢɪɤɚɯ ɤɚɛɟɥɟɣ ɢ ɤɨɧɰɟɜɵɯ ɦɭɮɬ ɦɚɪɤɢ, ɧɚɩɪɹɠɟɧɢɹ, ɫɟɱɟɧɢɹ, 
ɧɨɦɟɪɚ ɢɥɢ ɧɚɢɦɟɧɨɜɚɧɢɹ ɥɢɧɢɢ; ɧɚ ɛɢɪɤɚɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɦɭɮɬ - ɧɨɦɟɪɚ 
ɦɭɮɬɵ ɢ ɞɚɬɵ ɦɨɧɬɚɠɚ. Ȼɢɪɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɬɨɣɤɢɦɢ ɤ ɜɨɡɞɟɣɫɬɜɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɚ ɤɚɛɟɥɹɯ, ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɛɢɪɤɢ 
ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɩɨ ɞɥɢɧɟ ɧɟ ɪɟɠɟ ɱɟɦ ɱɟɪɟɡ ɤɚɠɞɵɟ 50 ɦ, ɚ ɜ ɦɟɫɬɚɯ 
ɩɪɨɯɨɞɚ ɤɚɛɟɥɟɣ ɱɟɪɟɡ ɩɟɪɟɝɨɪɨɞɤɢ (ɩɟɪɟɤɪɵɬɢɹ) ɢ ɜ ɦɟɫɬɚɯ ɩɨɜɨɪɨɬɚ - ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ. Ȼɢɪɤɢ ɧɚ ɤɚɛɟɥɶ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɤɪɟɩɢɬɶ ɤɚɩɪɨɧɨɜɵɦɢ, ɩɥɚɫɬɦɚɫɫɨɜɵɦɢ 
ɧɢɬɹɦɢ ɢɥɢ ɩɪɨɜɨɥɨɤɚɦɢ ɢɡ ɧɟɦɚɝɧɢɬɧɵɯ ɦɟɬɚɥɥɨɜ. 
 
9.8 Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɇɟɪɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
- ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɨɬɞɟɥɟɧɵ ɨɬ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ ɢ ɞɪɭɝ-ɞɪɭɝɚ 
ɧɟɫɝɨɪɚɟɦɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɢ ɩɟɪɟɤɪɵɬɢɹɦɢ ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ 
ɦɟɧɟɟ 0,75 ɱ.;  
- ɤɨɥɥɢɱɟɫɬɜɨ ɜɵɯɨɞɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
ɞɜɭɯ. ɉɪɢ ɞɥɢɧɟ ɤɚɛɟɥɶɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɧɟ ɛɨɥɟɟ 25 ɦ ɞɨɩɭɫɤɚɟɬɫɹ ɢɦɟɬɶ ɨɞɢɧ 
ɜɵɯɨɞ; 
- ɞɜɟɪɢ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɫɚɦɨɡɚɤɪɵɜɚɸɳɢɦɢɫɹ, ɫ 
ɭɩɥɨɬɧɟɧɧɵɦɢ ɩɪɢɬɜɨɪɚɦɢ. ȼɵɯɨɞɧɵɟ ɞɜɟɪɢ ɢɡ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ 
ɨɬɤɪɵɜɚɬɶɫɹ ɧɚɪɭɠɭ ɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɦɤɢ, ɨɬɩɢɪɚɟɦɵɟ ɢɡ ɤɚɛɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɛɟɡ ɤɥɸɱɚ, ɚ ɞɜɟɪɢ ɦɟɠɞɭ ɨɬɫɟɤɚɦɢ ɞɨɥɠɧɵ ɨɬɤɪɵɜɚɬɶɫɹ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɸ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ ɢ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɭɫɬɪɨɣɫɬɜɚɦɢ, 
ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɢɯ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ. 
- ɤɚɛɟɥɶɧɵɟ ɝɚɥɟɪɟɢ ɞɨɥɠɧɵ ɞɟɥɢɬɶɫɹ ɧɚ ɨɬɫɟɤɢ ɧɟɫɝɨɪɚɟɦɵɦɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 0,75 ɱ. 
Ⱦɥɢɧɚ ɨɬɫɟɤɨɜ ɝɚɥɟɪɟɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 150 ɦ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɧɢɯ ɤɚɛɟɥɟɣ 
ɞɨ 35 ɤȼ ɢ ɧɟ ɛɨɥɟɟ 120 ɦ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɤɚɛɟɥɟɣ;  
-  ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɚ ɤɨɬɨɪɵɯ ɭɤɥɚɞɵɜɚɸɬɫɹ ɤɚɛɟɥɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɧɢɦɚɟɦ ɫɬɚɥɶɧɵɟ 
ɥɨɬɤɢ;  
- ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɨɫɬɚɜɚɦɢ, 
ɤɨɬɨɪɵɟ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬ ɝɨɪɟɧɢɟ;  
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- ɩɪɢɧɢɦɚɟɦ ɩɨɠɚɪɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɧɚ ɨɫɧɨɜɟ ɞɵɦɨɜɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
- ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ – ɜɨɞɹɧɚɹ. 
-  ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɚ ɤɨɬɨɪɵɯ ɭɤɥɚɞɵɜɚɸɬɫɹ ɤɚɛɟɥɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɧɢɦɚɟɦ ɫɬɚɥɶɧɵɟ 
ɥɨɬɤɢ;  
- ɨɛɨɥɨɱɤɢ ɤɚɛɟɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɛɨɬɚɧɵ ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɨɫɬɚɜɚɦɢ, 
ɤɨɬɨɪɵɟ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬ ɝɨɪɟɧɢɟ.  
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɪɚɫɫɦɨɬɪɢɦ ɪɚɫɱɟɬ ɞɥɹ ɤɚɛɟɥɶɧɨɣ ɫɟɤɰɢɢ. 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɣ ɫɟɤɰɢɢ ɫ ɧɚɢɛɨɥɶɲɟɣ 
ɡɚɳɢɳɚɟɦɨɣ ɩɥɨɳɚɞɶɸ ɢ ɪɚɫɯɨɞɨɦ. 
ɋɨɝɥɚɫɧɨ ɉɇȻ 88-2001*, ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɞɥɹ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɚ ɪɚɜɧɨ: 
 
0,142 45 6,39 / ,Q q S л ɫ    
 (9.3) 
 
ɝɞɟ q - ɬɪɟɛɭɟɦɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɪɨɲɟɧɢɹ, (ɫɨɝɥɚɫɧɨ ɩ. 2.1 ɊȾ 153-34.0-
49.105-01 q ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 0,142 ɥ/ɫ·ɦ2). 
S - ɩɥɨɳɚɞɶ ɞɥɹ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɜɨɞɵ, ɦ2. (S=15ɯ3=45 ɦ2) 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɱɟɪɟɡ ɨɪɨɫɢɬɟɥɶ:  
 
0,47 10 1,48 /dQ k H л c     , (9.4) 
 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɪɨɫɢɬɟɥɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ 
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɢɡɞɟɥɢɟ; 
H – ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɩɟɪɟɞ ɨɪɨɫɢɬɟɥɟɦ (10 ɦ.). 
ɉɪɢɧɢɦɚɟɦ Ⱦȼɇ-12 ɨɪɨɫɢɬɟɥɶ ɞɪɟɧɱɟɪɧɵɣ ɜɨɞɹɧɨɣ, ɤ = 0,47, ɡɚɳɢɳɚɟɦɚɹ 
ɩɥɨɳɚɞɶ 12 ɦ2.  
Ɏɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɜɨɞɵ:  
 
1,48 4 5,92 / ,ф dQ Q n л ɫ      (9.5) 
 
ɝɞɟ n - ɤɨɥɢɱɟɫɬɜɨ ɨɪɨɫɢɬɟɥɟɣ, ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ ɡɚɳɢɳɚɟɦɨɣ ɩɥɨɳɚɞɢ (4 ɲɬ).  
ȼɢɞɢɦ, ɱɬɨ ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ Qɮ ɧɟ ɩɪɟɜɵɲɚɟɬ ɧɟɨɛɯɨɞɢɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ Q= 6,39 ɥ/ɫ. 
ɉɪɢɧɢɦɚɟɦ: ɬɢɩ ɨɪɨɫɢɬɟɥɹ – Ⱦȼɇ-12, ɤɨɥɢɱɟɫɬɜɨ – 4 ɲɬ, ɫɭɦɦɚɪɧɵɣ 
ɪɚɫɯɨɞ ɜɨɞɵ – 6, 39 ɥ/c. 
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9.9 Ɉɛɫɥɭɠɢɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ 
 
Ɇɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɤɚɛɟɥɟɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 2 ɝɪɭɩɩɵ: 
ɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɢ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ. Ʉ ɪɚɡɪɭɲɚɸɳɢɦ ɨɬɧɨɫɹɬɫɹ 
ɢɫɩɵɬɚɧɢɟ ɩɨɜɵɲɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. Ɉɪɢɝɢɧɚɥɶɧɵɟ ɡɚɜɨɞɫɤɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɋɉɗ ɧɟ ɫɨɞɟɪɠɚɬ ɬɪɟɛɨɜɚɧɢɣ ɢɫɩɵɬɚɧɢɣ ɩɨɜɵɲɟɧɧɵɦ 
ɧɚɩɪɹɠɟɧɢɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ȼ ɧɢɯ ɢɦɟɸɬɫɹ ɬɨɥɶɤɨ ɪɟɤɨɦɟɧɞɚɰɢɢ 
ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ (ɜɨɡɦɨɠɧɨ, ɩɨɧɢɠɟɧɧɨɣ ɱɚɫɬɨɬɵ), ɢ 
ɬɨ ɬɨɥɶɤɨ ɩɪɢ ɜɜɨɞɟ ɜ ɪɚɛɨɬɭ ɢɥɢ ɩɨɫɥɟ ɪɟɦɨɧɬɚ. 
Ƚɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɧɟɪɚɡɪɭɲɚɸɳɢɯ ɦɟɬɨɞɨɜ ɢɫɩɵɬɚɧɢɣ ɹɜɥɹɟɬɫɹ 
ɬɨ, ɱɬɨ ɜ ɦɨɦɟɧɬ ɢɫɩɵɬɚɧɢɣ ɤɚɛɟɥɶ ɧɟ ɩɨɞɜɟɪɝɚɟɬɫɹ ɫɬɚɪɟɧɢɸ, ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ : 
ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɢɡɦɟɪɟɧɢɟ ɟɦɤɨɫɬɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ. 
Ⱦɨɩɭɫɤɚɟɬɫɹ ɢɫɩɵɬɚɧɢɟ ɪɚɛɨɱɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 
ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɩɪɨɜɟɫɬɢ 
ɢɫɩɵɬɚɧɢɹ ɄɅ ɫ ɢɡɦɟɪɟɧɢɟɦ ɱɚɫɬɢɱɧɵɯ ɪɚɡɪɹɞɨɜ ɜ ɤɨɧɰɟɜɵɯ ɤɚɛɟɥɶɧɵɯ ɦɭɮɬɚɯ. 
Ɉɛɯɨɞɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɡ ɜ ɦɟɫɹɰ. ɉɪɢ ɨɫɦɨɬɪɚɯ ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɯ 
ɤɚɛɟɥɟɣ ɩɪɨɜɟɪɹɸɬ ɨɬɫɭɬɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɛɪɨɧɢ, ɜɦɹɬɢɧ, 
ɤɪɭɬɵɯ ɢɡɝɢɛɨɜ, ɡɚɳɢɳɟɧɧɨɫɬɶ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɦɭɮɬ, ɩɪɚɜɢɥɶɧɨɫɬɶ ɪɚɫɤɥɚɞɤɢ 
ɤɚɛɟɥɟɣ ɧɚ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ. Ɍɚɤɠɟ ɩɪɨɜɟɪɹɸɬ ɬɚɤɠɟ ɢɫɩɪɚɜɧɨɫɬɶ ɰɟɩɟɣ 
ɨɫɜɟɳɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɫɨɫɬɨɹɧɢɟ 
ɧɟɫɝɨɪɚɟɦɵɯ ɩɟɪɟɝɨɪɨɞɨɤ ɢ ɭɩɥɨɬɧɟɧɢɣ ɤɚɛɟɥɟɣ ɜ ɦɟɫɬɚɯ ɩɪɨɯɨɞɚ ɢɯ ɜ ɞɪɭɝɢɟ 
ɩɨɦɟɳɟɧɢɹ, ɨɬɫɭɬɫɬɜɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɢ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɧɚɥɢɱɢɟ 
ɦɚɪɤɢɪɨɜɤɢ ɤɚɛɟɥɟɣ. 
 
9.10 ɋɢɫɬɟɦɵ ɡɚɳɢɬ 
 
Ʉɚɛɟɥɶɧɵɟ ɜɫɬɚɜɤɢ ɜ ȼɅ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɩɨ ɨɛɨɢɦ ɤɨɧɰɚɦ ɤɚɛɟɥɹ 
ɨɬ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɡɚɳɢɬɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ (Ɉɉɇ). Ɂɚɡɟɦɥɹɸɳɢɣ 
ɡɚɠɢɦ ɡɚɳɢɬɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɨɛɨɥɨɱɤɢ (ɷɤɪɚɧɵ) ɤɚɛɟɥɹ, ɤɨɪɩɭɫ 
ɤɚɛɟɥɶɧɨɣ ɦɭɮɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɤɪɚɬɱɚɣɲɟɦɭ ɩɭɬɢ.  
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɦɟɧɹɬɶ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɚɛɟɥɶɧɵɟ ɜɫɬɚɜɤɢ ɢɡ 
Ʉɋɉɗ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 
Ɂɚɳɢɬɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɜ ɫɟɬɹɯ ɧɚɩɪɹɠɟɧɢɟɦ 3-10 ɤȼ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ: 
- ɞɥɹ ɥɢɧɢɣ ɜ ɫɟɬɹɯ 3-10 ɤȼ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫ 
ɧɟɣɬɪɚɥɶɸ, ɡɚɡɟɦɥɟɧɧɨɣ ɱɟɪɟɡ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɣ ɪɟɚɤɬɨɪ) ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɢ ɨɬ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
- ɡɚɳɢɬɭ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ 
ɞɜɭɯɮɚɡɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɢ ɜɤɥɸɱɚɬɶ ɜ ɨɞɧɢ ɢ ɬɟ ɠɟ ɮɚɡɵ ɩɨ ɜɫɟɣ ɫɟɬɢ ɞɚɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɜɨɣɧɵɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɦɟɫɬɚ ɩɨɜɪɟɠɞɟɧɢɹ; 
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- ɡɚɳɢɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɨɞɧɨ-, ɞɜɭɯ- ɢɥɢ ɬɪɟɯɪɟɥɟɣɧɨɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ; 
- ɧɚ ɨɞɢɧɨɱɧɵɯ ɥɢɧɢɹɯ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ ɞɨɥɠɧɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɜɭɯɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ 
ɡɚɳɢɬɚ, ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɚ ɜɬɨɪɚɹ - ɜ 
ɜɢɞɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɢɥɢ ɡɚɜɢɫɢɦɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ; 
- ɧɚ ɨɞɢɧɨɱɧɵɯ ɥɢɧɢɹɯ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ ɩɪɢ ɧɚɥɢɱɢɢ ɢɥɢ 
ɨɬɫɭɬɫɬɜɢɢ ɨɛɯɨɞɧɵɯ ɫɜɹɡɟɣ, ɚ ɬɚɤɠɟ ɧɚ ɥɢɧɢɹɯ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɥɶɰɟɜɭɸ ɫɟɬɶ ɫ 
ɨɞɧɨɣ ɬɨɱɤɨɣ ɩɢɬɚɧɢɹ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɬɟ ɠɟ ɡɚɳɢɬɵ, ɱɬɨ ɢ ɧɚ 
ɨɞɢɧɨɱɧɵɯ ɥɢɧɢɹɯ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ, ɜɵɩɨɥɧɹɹ ɢɯ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɧɚɩɪɚɜɥɟɧɧɵɦɢ; 
- ɜ ɰɟɥɹɯ ɭɩɪɨɳɟɧɢɹ ɡɚɳɢɬ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɫɟɥɟɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɞɟɥɟɧɢɟ ɫɟɬɢ ɧɚ ɪɚɞɢɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɜ 
ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɟɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ; 
- ɟɫɥɢ ɧɟɧɚɩɪɚɜɥɟɧɧɚɹ ɢɥɢ ɧɚɩɪɚɜɥɟɧɧɚɹ ɬɨɤɨɜɚɹ ɫɬɭɩɟɧɱɚɬɚɹ ɡɚɳɢɬɚ ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɪɟɛɭɟɦɵɯ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ, ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɳɢɬɵ: ɞɢɫɬɚɧɰɢɨɧɧɭɸ ɡɚɳɢɬɭ ɜ ɩɪɨɫɬɟɣɲɟɦ 
ɢɫɩɨɥɧɟɧɢɢ; ɩɨɩɟɪɟɱɧɭɸ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ ɬɨɤɨɜɭɸ ɡɚɳɢɬɭ (ɞɥɹ ɫɞɜɨɟɧɧɵɯ 
ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ); ɩɪɨɞɨɥɶɧɭɸ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ ɬɨɤɨɜɭɸ ɡɚɳɢɬɭ ɞɥɹ 
ɤɨɪɨɬɤɢɯ ɭɱɚɫɬɤɨɜ ɥɢɧɢɣ; ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɤɥɚɞɤɢ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ 
ɬɨɥɶɤɨ ɞɥɹ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɥɢɧɚ ɟɝɨ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 
ɛɨɥɟɟ 3 ɤɦ. 
- ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɳɢɬɵ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ 3-10 ɤȼ ɫɥɟɞɭɟɬ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɭɤɚɡɚɧɢɹɦɢ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɥɢɧɢɣ ɜ ɫɟɬɹɯ 35 ɤȼ. 
- ɡɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɜ 
ɜɢɞɟ: ɫɟɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ (ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɣ ɩɨɜɪɟɠɞɟɧɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ), 
ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɫɢɝɧɚɥ; ɫɟɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ (ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɣ ɩɨɜɪɟɠɞɟɧɧɨɟ 
ɧɚɩɪɚɜɥɟɧɢɟ), ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ, ɤɨɝɞɚ ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɡɚɳɢɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚ ɩɢɬɚɸɳɢɯ 
ɷɥɟɦɟɧɬɚɯ ɜɨ ɜɫɟɣ ɷɥɟɤɬɪɢɱɟɫɤɢ ɫɜɹɡɚɧɧɨɣ ɫɟɬɢ; 
- ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ; ɩɪɢ ɷɬɨɦ ɨɬɵɫɤɚɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 
ɷɥɟɦɟɧɬɚ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; ɞɨɩɭɫɤɚɟɬɫɹ 
ɨɬɵɫɤɚɧɢɟ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ ɩɨɨɱɟɪɟɞɧɵɦ ɨɬɤɥɸɱɟɧɢɟɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 
Ɂɚɳɢɬɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɜ ɫɟɬɹɯ ɧɚɩɪɹɠɟɧɢɟɦ 20 ɢ 35 ɤȼ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ: 
- ɞɥɹ ɥɢɧɢɣ ɜ ɫɟɬɹɯ 20 ɢ 35 ɤȼ ɫ ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɲɢɬɵ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɢ ɨɬ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ; 
- ɡɚɳɢɬɭ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ 
ɞɜɭɯɮɚɡɧɨɦ ɞɜɭɯɪɟɥɟɣɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɢ ɜɤɥɸɱɚɬɶ ɜ ɨɞɧɢ ɢ ɬɟ ɠɟ ɮɚɡɵ ɩɨ ɜɫɟɣ 
ɫɟɬɢ ɞɚɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɞɜɨɣɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɦɟɫɬɚ ɩɨɜɪɟɠɞɟɧɢɹ. ȼ ɰɟɥɹɯ 
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ɩɨɜɵɲɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ ɫ 
ɫɨɟɞɢɧɟɧɢɟɦ ɨɛɦɨɬɨɤ ɡɜɟɡɞɚ-ɬɪɟɭɝɨɥɶɧɢɤ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɯɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ; 
- ɡɚɳɢɬɭ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɫɢɝɧɚɥ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɡɚɳɢɬɵ ɞɨɩɭɫɤɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɡɨɥɹɰɢɢ; 
- ɩɪɢ ɜɵɛɨɪɟ ɬɢɩɚ ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ 
ɩɨɬɪɟɛɢɬɟɥɹ. 
- ɧɚ ɨɞɢɧɨɱɧɵɯ ɥɢɧɢɹɯ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɡɚɦɵɤɚɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɬɭɩɟɧɱɚɬɵɟ ɡɚɳɢɬɵ 
ɬɨɤɚ ɢɥɢ ɫɬɭɩɟɧɱɚɬɵɟ ɡɚɳɢɬɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɟɫɥɢ ɬɚɤɢɟ ɡɚɳɢɬɵ ɧɟ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɥɢ ɛɵɫɬɪɨɬɵ ɨɬɤɥɸɱɟɧɢɹ 
ɩɨɜɪɟɠɞɟɧɢɹ. 
Ⱦɥɹ ɥɢɧɢɣ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ, ɜ ɰɟɥɹɯ 
ɭɩɪɨɳɟɧɢɹ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɫɟɥɟɤɬɢɜɧɵɯ ɫɬɭɩɟɧɱɚɬɵɯ ɡɚɳɢɬ ɬɨɤɚ 
ɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɨɨɱɟɪɟɞɧɨɝɨ Ⱥɉȼ. 
- ɧɚ ɨɞɢɧɨɱɧɵɯ ɥɢɧɢɹɯ, ɢɦɟɸɳɢɯ ɩɢɬɚɧɢɟ ɫ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɫɬɨɪɨɧ 
(ɩɨɫɥɟɞɧɟɟ - ɧɚ ɥɢɧɢɹɯ ɫ ɨɬɜɟɬɜɥɟɧɢɹɦɢ), ɤɚɤ ɩɪɢ ɧɚɥɢɱɢɢ, ɬɚɤ ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɨɛɯɨɞɧɵɯ ɫɜɹɡɟɣ, ɚ ɬɚɤɠɟ ɧɚ ɥɢɧɢɹɯ, ɜɯɨɞɹɳɢɯ ɜ ɤɨɥɶɰɟɜɭɸ ɫɟɬɶ ɫ ɨɞɧɨɣ ɬɨɱɤɨɣ 
ɩɢɬɚɧɢɹ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɬɟ ɠɟ ɡɚɳɢɬɵ, ɱɬɨ ɢ ɧɚ ɨɞɢɧɨɱɧɵɯ ɥɢɧɢɹɯ ɫ 
ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ, ɜɵɩɨɥɧɹɹ ɢɯ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɩɪɚɜɥɟɧɧɵɦɢ, ɚ 
ɞɢɫɬɚɧɰɢɨɧɧɵɟ - ɫ ɩɭɫɤɨɦ ɨɬ ɪɟɥɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɤɚɟɬɫɹ 
ɧɟɫɟɥɟɤɬɢɜɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɫɦɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɄɁ ɜ "ɦɟɪɬɜɨɣ" ɡɨɧɟ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ ɪɟɥɟ ɧɚɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɢ, ɤɨɝɞɚ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ 
ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɳɢɬɵ, ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ ɢɡ-ɡɚ 
ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. Ɂɚɳɢɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɬɨɥɶɤɨ ɫ ɬɟɯ ɫɬɨɪɨɧ, ɨɬɤɭɞɚ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɚɧɨ ɩɢɬɚɧɢɟ. 
- ɧɚ ɤɨɪɨɬɤɢɯ ɨɞɢɧɨɱɧɵɯ ɥɢɧɢɹɯ ɫ ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ, ɤɨɝɞɚ ɷɬɨ 
ɬɪɟɛɭɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɛɵɫɬɪɨɬɵ ɞɟɣɫɬɜɢɹ, ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɞɨɥɶɧɨɣ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ. ɉɪɢ ɷɬɨɦ ɞɥɢɧɚ ɤɚɛɟɥɹ, 
ɩɪɨɤɥɚɞɵɜɚɟɦɨɝɨ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɷɬɨɣ ɡɚɳɢɬɵ, ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 4 ɤɦ. Ⱦɥɹ 
ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɨɜɨɞɨɜ ɡɚɳɢɬɵ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ.  
- ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɨɤɨɜɵɯ ɫɬɭɩɟɧɱɚɬɵɯ ɡɚɳɢɬ ɢɥɢ ɫɬɭɩɟɧɱɚɬɵɯ ɡɚɳɢɬ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɧɚ 
ɥɢɧɢɹɯ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɡɚɳɢɬɚ 
ɫ ɤɨɧɬɪɨɥɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɩɚɪɚɥɥɟɥɶɧɨɣ ɥɢɧɢɢ. ɗɬɚ ɡɚɳɢɬɚ ɦɨɠɟɬ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɬɨɤɨɜɨɣ ɧɚɩɪɚɜɥɟɧɧɨɣ ɡɚɳɢɬɵ 
ɢɥɢ ɬɨɥɶɤɨ ɜ ɜɢɞɟ ɰɟɩɢ ɭɫɤɨɪɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɚɳɢɬ (ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɨɤɨɜɨɣ, 
ɞɢɫɬɚɧɰɢɨɧɧɨɣ) ɫ ɤɨɧɬɪɨɥɟɦ ɧɚɩɪɚɜɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɜ ɩɚɪɚɥɥɟɥɶɧɨɣ ɥɢɧɢɢ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 
ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɍɝɥɟɝɨɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɂɟɹ, ɹɜɥɹɸɳɟɝɨɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 
ɤɥɚɫɫɚ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1 % ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01 % ɪɚɜɧɵɯ 4606 ɢ 5522 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 366 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1648 ɦɥɧ. ɤȼɬ∙ɱ. 
ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  
— ɦɚɤɫɢɦɚɥɶɧɵɣ – 27,20 ɦ; 
— ɪɚɫɱɟɬɧɵɣ – 19,80 ɦ; 
— ɦɢɧɢɦɚɥɶɧɵɣ  – 15,10 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ  ɦ3/ɫ.  
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɜɚɪɢɚɧɬ ɫ ɞɟɫɹɬɶɸ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ30-ȼ-530. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 115,4 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-840/130-52 
ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 40 Ɇȼɬ.  
Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 10 ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɈɊɍ 110 ɤȼ 
– "ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ– 100000/110-ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɌɋɁ- 1000/10- ɍ3, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 95/16. 
ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ.  
Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɤɨɥɨɞɰɟɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 149,45 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 6; 
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– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 16 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 180 ɦ; 
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,36 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɗɤɢɦɱɚɧɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 5,75 ɥɟɬ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,11 ɪɭɛ/ɤȼɬ∙ɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ  – 81211 ɪɭɛ./ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪ. Ɂɟɹ ɜ ɫɬɜɨɪɟ 
ɍɝɥɟɝɨɪɫɤɨɣ Ƚɗɋ ɫ 1950 ɝɨɞ ɩɨ 1999 ɝɨɞ. 
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
№ Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ,ɝɨɞ 
1 1950 15 11 5,5 229 3850 3710 3750 2250 2900 1599 500 370 1599 
2 1951 70 36 22 820 4940 2960 1360 3100 1700 900 300 95 1359 
3 1952 24 22 9,5 175 3800 5900 4200 2600 5600 890 130 60 1951 
4 1953 33 20 20 150 2320 2300 4540 5100 2600 1570 180 85 1577 
5 1954 46 35 27 55 4100 2280 6830 1470 1900 770 50 20 1465 
6 1955 51 25 17 180 4200 2440 1690 1880 3200 1280 320 110 1283 
7 1956 23 15 8,5 14 3200 3540 8750 3500 1850 1000 210 82 1849 
8 1957 18 13 10 54 2500 2155 2205 4100 3600 1390 521 180 1396 
9 1958 10 10 6 6 2400 6875 2150 1325 2000 1000 60 10 1321 
10 1959 40 22 11,5 30 4200 4600 2400 3900 3300 410 300 85 1608 
11 1960 66 21 7,5 243 3700 2710 8200 4900 4800 2300 473 258 2307 
12 1961 72 31 24 1300 4765 2110 4415 1370 1400 690 170 40 1366 
13 1962 87 25 17 16 3500 2050 3300 7100 6700 1240 240 120 2033 
14 1963 95 28 25 70 4340 1900 990 2550 985 600 140 80 984 
15 1964 63 12 13 180 3000 2720 2300 3490 1160 750 120 70 1157 
16 1965 68 40 24 420 3900 3010 1900 5200 5400 1100 502 215 1815 
17 1966 51 16 14,5 160 3600 2970 1120 3600 1300 308 195 33 1114 
18 1967 36 16 13,5 70 3340 1790 870 2540 1040 400 190 19 860 
19 1968 12 9 9 51 1620 2825 4500 3040 5985 930 250 130 1613 
20 1969 22 13 12 60 2000 4620 1400 3340 1140 800 150 81 1137 
21 1970 30 14 12 52 4300 4120 4480 4700 2500 910 280 65 1789 
22 1971 44 18 11,5 70 2600 4750 1300 3000 2000 660 400 234 1257 
23 1972 49 31 25 1220 5025 1700 1475 3500 3180 1200 230 45 1473 
24 1973 19 15 10,5 190 1300 3160 2600 4965 2855 360 40 25 1295 
25 1974 7 6 7 27 2200 1600 2800 3400 2100 1050 80 55 1111 
26 1975 35 20 20 30 1570 3630 4920 1570 5080 1565 290 100 1569 
27 1976 46 18 7 35 6400 4020 9200 6900 6400 410 240 70 2812 
28 1977 45 25 20 566 4800 5300 3000 3200 3800 1940 476 162 1945 
29 1978 24 14 11 75 1700 1500 1900 7600 4600 330 180 55 1499 
30 1979 55 17 12 80 1150 950 2200 3900 1000 700 238 68 864 
31 1980 17 10 8 85 5600 1450 5250 1400 1500 840 290 140 1383 
32 1981 9 5 8,5 48 1260 3960 2700 4290 1800 880 110 28 1258 
33 1982 14 3 8 41 5000 7740 1800 1790 2800 1770 290 105 1780 
34 1983 26 8 7 90 1520 4400 7760 2200 1520 570 70 40 1518 
35 1984 8 7 7,5 95 2300 3250 6300 5700 5200 1400 480 86 2069 
36 1985 13 12 10 40 5400 2600 1600 1200 2300 1020 100 59 1196 
37 1986 16 6 6 52 1520 2210 1722 1900 3953 500 220 75 1015 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ,ɝɨɞ 
38 1987 35 24 19 905 6800 3720 2900 3800 6300 1120 380 160 2180 
39 1988 29 19 16,5 300 5430 4100 1750 1400 2700 590 220 90 1387 
40 1989 22 19 17,5 410 3300 1810 1900 1800 3100 1180 570 122 1188 
41 1990 14 8 8,5 110 1800 2170 3800 6500 3400 1000 460 105 1615 
42 1991 17 12 13 58 800 800 3050 2000 1800 780 105 47 790 
43 1992 19 15 11 10 2800 2900 4900 4300 3600 650 310 100 1635 
44 1993 20 16 12,5 70 1680 1680 2000 6730 6700 950 145 60 1672 
45 1994 25 13 10,5 125 1550 1030 1950 2400 2300 430 160 30 835 
46 1995 10 8 7 130 2900 2950 3100 6200 6000 1500 90 39 1911 
47 1996 35 30 25 1060 4190 2160 1420 2800 3500 1300 360 90 1414 
48 1997 28 17 15,5 170 2700 2330 2500 3700 2200 1050 260 50 1252 
49 1998 30 20 20 665 3400 2200 1700 1400 3000 1200 540 250 1202 
50 1999 28 13 11 100 2000 2920 2600 4625 4525 850 250 80 1500 
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ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ 
Ɇɟɫɹɰ Qɛɵɬ Qɮ Qɜ-ɳɚ Qɝɷɫ Qɧɛ Qɜɯɤ Zɜɛɧ Zɜɛɤ ɇɝɷɫ Nɪɚɫɱ, Ɇȼɬ Nɝɚɪ 
10 497 1 915 1412 1413 200 185,00 184,80 25,0 300 300 
11 214 1 1300 1514 1515 200 184,80 184,50 25,5 328 328 
12 69 1 1675 1744 1745 200 184,50 183,46 24,2 359 359 
1 13 1 1710 1723 1724 200 183,46 181,92 24,5 359 359 
2 2 1 1810 1812 1813 200 181,92 180,02 21,3 328 328 
3 4 1 1820 1824 1825 200 180,02 178,01 19,4 300 300 
4 55 1 575 630 631 200 178,01 175,95 19,3 103 103 
5 2007 1 -1658 349 350 350 175,95 177,56 17,6 52 ɉɨ ȼɏɄ 
6 2807 1 -2458 349 350 350 177,56 178,65 19,2 57 ɉɨ ȼɏɄ 
7 1996 1 -1647 349 350 350 178,65 179,70 20,3 60 ɉɨ ȼɏɄ 
8 2096 1 -1747 349 350 350 179,70 182,58 21,3 63 ɉɨ ȼɏɄ 
9 3950 1 -3445 505 506 350 182,58 185,00 24,0 103 103 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰ Qɛɵɬ Qɮ Qɜ-ɳɚ Qɝɷɫ Qɧɛ Qɜɯɤ Zɜɛɧ Zɜɛɤ ɇɝɷɫ Nɪɚɫɱ, ɆȼɌ ɗ, Ɇȼɱ 
10 952 1 915 1867 1868 200 185,00 184,90 24,3 385 286780 
11 280 1 1200 1480 1481 200 184,90 184,50 24,8 311 231719 
12 90 1 1675 1765 1766 200 184,50 183,46 23,9 359 267134 
1 31 1 1710 1741 1742 200 183,46 182,30 22,9 339 252475 
2 15 1 1810 1825 1826 200 182,30 180,02 21,6 336 249846 
3 12 1 1820 1832 1833 200 180,02 178,01 19,4 301 224282 
4 112 1 575 687 688 200 178,01 175,95 19,2 112 83338 
5 1980 1 -1631 349 350 350 175,95 177,56 17,6 ɉɨ ȼɏɄ 38818 
6 2891 1 -2542 349 350 350 177,56 179,30 19,2 ɉɨ ȼɏɄ 42391 
7 2574 1 -2225 349 350 350 179,30 180,30 20,9 ɉɨ ȼɏɄ 46221 
8 4579 1 -4230 349 350 350 180,30 183,40 21,9 ɉɨ ȼɏɄ 48428 
9 4480 1 -4131 349 350 350 183,40 185,00 25,0 74 55270 
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Ɍɚɛɥɢɰɚ Ȼ.3 – ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɦɨɳɧɨɫɬɢ 
Pmax, Ɇȼɬ Ɇɟɫɹɰ 
3523 ɹɧɜɚɪɶ 
3380 ɮɟɜɪɚɥɶ 
3090 ɦɚɪɬ 
2739 ɚɩɪɟɥɶ 
2431 ɦɚɣ 
2261 ɢɸɧɶ 
2261 ɢɸɥɶ 
2431 ɚɜɝɭɫɬ 
2739 ɫɟɧɬɹɛɪɶ 
3090 ɨɤɬɹɛɪɶ 
3380 ɧɨɹɛɪɶ 
3523 ɞɟɤɚɛɪɶ 
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Ɋɢɫɭɧɨɤ Ȼ.1- Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɯ ɦɨɳɧɨɫɬɟɣ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ-30ɚ-ȼ 
ɉɚɪɚɦɟɬɪ Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ 
D1, ɦ 4,75 5 5,3 5,6 6 6,3 6,7 7,1 7,5 8 
ղɬ 0,927 0,927 0,927 0,928 0,929 0,929 0,930 0,930 0,930 0,931 Na′ , Ɇȼɬ 30,862 34,196 38,422 42,941 49,348 54,406 61,600 69,175 77,189 87,919 Za′  11,86 10,70 9,53 8,52 7,42 6,73 5,94 5,29 4,74 4,16 
Za 12 12 10 10 8 8 6 3 3 3 
Na, Ɇȼɬ 30,50 30,50 36,60 36,60 45,75 45,75 61,00 122,00 122,00 122,00 
Δ1 1,047 1,047 1,047 1,049 1,050 1,050 1,051 1,051 1,051 1,052 
n, ɨɛ/ɦɢɧ 120,8 114,8 108,3 102,5 95,7 91,2 85,8 80,9 76,6 71,9 
nc, ɨɛ/ɦɢɧ 125 125 115,4 107,1 100 93,8 88,2 83,3 78,9 75 
 
Ɍɚɛɥɢɰɚ ȼ.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɉɅ-30ɛ-ȼ 
ɉɚɪɚɦɟɬɪ Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ 
D1, ɦ 4,75 5 5,3 5,6 6 6,3 6,7 7,1 7,5 8 
ղɬ 0,922 0,923 0,923 0,924 0,925 0,925 0,926 0,926 0,927 0,927 Na′ , Ɇȼɬ 31567 35015 39343 43971 50531 55711 63078 70834 79126 90028 Za′  11,59 10,45 9,30 8,32 7,24 6,57 5,80 5,17 4,63 4,07 
Za 12 12 10 10 8 8 6 3 3 3 
Na, Ɇȼɬ 30,50 30,50 36,60 36,60 45,75 45,75 61,00 122,00 122,00 122,00 
Δ1 1,037 1,038 1,038 1,039 1,040 1,040 1,042 1,042 1,043 1,043 
n, ɨɛ/ɦɢɧ 124,0 117,9 111,2 105,3 98,3 93,7 88,1 83,2 78,8 73,8 
nc, ɨɛ/ɦɢɧ 142,8 125,0 115,4 125,0 115,4 107,1 100,0 93,8 88,2 83,3 
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Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ30ɚ-ȼ 
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Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ 
 
Ɍɚɛɥɢɰɚ Ƚ.1 – Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ 
№ ɬɨɱɤɢ x y № ɬɨɱɤɢ x y 
1 0 0.756 21 12 7.41 
2 0.6 0.216 22 12.6 8.214 
3 1.2 0.042 23 13.2 9.048 
4 1.8 0 24 13.8 9.918 
5 2.4 0.036 25 14.4 10.89 
6 3 0.162 26 15 11.76 
7 3.6 0.36 27 15.6 12.732 
8 4.2 0.6 28 16.2 13.734 
9 4.8 0.84 29 16.8 14.772 
10 5.4 1.188 30 17.4 15.78 
11 6 1.536 31 18 16.944 
12 6.6 1.926 32 18.6 18.078 
13 7.2 2.364 33 19.2 19.242 
14 7.8 2.85 34 19.8 20.43 
15 8.4 3.384 35 20.4 21.654 
16 9 3.966 36 21 22.908 
17 9.6 4.584 37 21.6 24.186 
18 10.2 5.238 38 22.2 25.494 
19 10.8 5.922 39 22.8 26.826 
20 11.4 6.648 40 23.4 28.188 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
 Ɋɢɫɭɧɨɤ Ƚ.1 - ɇɚɝɪɭɡɤɢ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɨɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
 Ɋɢɫɭɧɨɤ Ƚ.2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
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